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phoryiaiion of macrophage colony-stimulating factor receptors. The compounds of the present invention are represent- 
ed by formula (I) and salt and solvate thereof: 
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wherein X represents CH or N; Z represents O or S; R 1 . R 2 , and R 3 represent H, optionally substituted alkoxy or the 
like; R 4 represents H; R 5 , R 6 , R 7 , and R 8 represent H, halogen, alkyi, alkoxy, trifluoromethy! or the like; R 9 and R 10 
represent H, aikyl or the like; and any one of R 11 and R 12 represents H with the other representing alkyl and R 13 
represents an optionally substituted carbocyclic or heterocyclic ring or the like, or R 11 represents H and R 12 and R 13 
combine together to form a bicyclic carbocyclic ring. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to quinoline derivatives and quinazoiine derivatives having inhibitory activity 
against macrophage colony-stimulating factor receptor autophosphorylaiion, and more particularly to quinoline deriv- 
atives and quinazoiine derivatives that are useful for the treatment and prevention of diseases such as bone metastasis 
'io of malignant tumors including breast cancer, prostatic cancer, and iung cancer, multiple myeloma, osteoporosis, Be- 
hcet's disease, rheumatoid arthritis or other diseases. 

Related Art 

is [0002] Quinoline derivatives and quinazoiine derivatives are disclosed in WO 97/1 7329, Japanese Patent Application 
No. 328782/1997, and WO 00/43366. 

SUMMARY OF THE INVENTION 

?o [0003] The present inventors have found that a group of quinoline derivatives and quinazoiine derivatives have high 
inhibitory activity against macrophage colony-stimulating factor receptor autophosphorylation. Macrophage colony- 
stimulating factor receptor autophosphorylation is known to be involved, e.g., in the onset of diseases such as hone 
metastasis of malignant tumors including breast cancer, prostatic cancer, and lung cancer; multiple myeloma; oste- 
oporosis; Behcet's disease; and rheumatoid arthritis. 

?s [0004] An object of the present Invention is to provide a compound having inhibitory activity against macrophage 
colony-stimulating factor receptor autophosphorylation. 

[0005] According to the present invention, there are provided compounds represented by formula (I) or pharmaceu- 
tical^ acceptable salts or solvates thereof; 

30 
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40 



45 




wherein 

X represents CH or N; 

50 Z represents O or S; 

R 1 , R 2 , and R 3 , which may be the same or different, represent a hydrogen atom; a hologen atom; hydroxy!; cyano; 
C|. 6 alkyl; C,_ 6 alkoxy; C 2 . 6 alkenyl; C 2 „ s alkynyl; nitro; -NR 106 R 107 wherein R 10B and R 107 , which may be the same or 
different, represent a hydrogen atom or C 14 alky! in which the alkyl group is optionally substituted by hydroxyl, -OR 108 
wherein R 10S represents C,^ alkyl, or -NR 109 R 110 wherein R 1 09 and R 110 , which maybe the same or different, represent 

55 a hydrogen atom or C,. 4 alkyl; -CONR 111 R 112 wherein R 111 and R 112 , which may be the same or different, represent 
a hydrogen atom or C iA alkyl in which the alkyl group is optionally substituted by hydroxyl, -OR 113 wherein R 113 rep- 
resents C|. 4 alkyl, or -NR 114 R 11 5 wherein R 1M and R 115 , which may be the same or different, represent a hydrogen 
atom or C,.,, alkyl; or -COOR 116 wherein R 116 represents a hydrogen atom or C,. 4 alkyl in which the alky! group is 
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optionally substituted by hydroxyl, -OR 157, wherein R 117 represents C,_ 4 alkyl, or -NR 118 R 1 ' !9 wherein R 118 and R 119 , 
which may be the same or different, represent a hydrogen atom or C 1A alkyl In which the C^.g alkyl, Cj_g alkoxy, C ? . 6 
alkenyl, and C 2 „@ alkynyl groups are optionally substituted by a halogen atom; hydroxyl; alkyl; C,.,, alkoxy; C-^. A 
alkoxycarbonyl; amino in which one or two hydrogen atoms on the amino group each are optionally substituted by C 14 
5 alkyl optionally substituted by hydroxyl or C-. A alkoxy; group R 15 R 16 N-C(=0)-0- wherein R 15 and R' !6 , which may be 
the same or different, represent a hydrogen atom or alkyl In which the alkyl group is optionally substituted by 
hydroxy! or C|_ 4 alkoxy; or group R 17 -(S) m - wherein R 17 represents a saturated or unsaturated three- to seven-mem- 
bered carbocyclic or heterocyclic group optionally substituted by a halogen atom or C-^ alkyl and m is 0 (zero) or 1 , 
R 4 represents a hydrogen atom, 
10 R 6 , R 6 , R 7 , and R 8 , which may be the same or different, represent a hydrogen atom, a halogen atom, C,.,, alkyl, 

C|_ 4 alkoxy, C 14 alkylthio, trifluoromethyi, nitro, or amino, 

R 9 and R i0 , which may be the same or different, represent a hydrogen atom, C^g alkyl, or C-, .4 alkylcarbonyi, and 
any one of R 11 and R 12 represents a hydrogen atom while the other represents C-,_ 4 alkyl, and R 13 represents a 
saturated or unsaturated three- to seven-membered carbocyclic or heterocyclic group or a saturated or unsaturated 
is nine- to twelve-membered bicyllc carbocyclic group in which the carbocyclic and heirocyclic groups are optionally 
substituted by a halogen atom; hydroxyl; C.,. 4 alky!; C 14 alkoxy; C-._ 4 alkyiihio; trifluoromethyi; nitro; or -NR 137 R 138 
wherein R 137 and R 138 , which may be the same or different, represent a hydrogen atom or C 14 alkyl in which the alkyl 
group is optionally substituted by hydroxyl, -OR 139 wherein R 139 represents C 14 alkyl, or -NR 140 R 141 wherein R 140 
and R 141 , which may be the same or different, represent a hydrogen atom or C.. 4 alkyl, or 
20 R11 represents a hydrogen atom, and R 12 and R 13 may combine with a carbon atom attached thereto to form a 

saturated or unsaturated nine- to twelve-membered bicyclic carbocyclic group. 

[0006] The compounds according to the present invention are useful for the treatment and prevention of diseases 
such as bone metastasis of malignant tumors Including breast cancer, prostatic cancer, and lung cancer, multiple 
myeloma, osteoporosis, Behcet's disease, rheumatoid arthritis or other diseases. 

25 

BRIEF DESCRIPTION OF THE D RAWINGS 
[0007] 

30 Fig. 1 is a diagram showing concentration -dependant inhibition of M-CSF-dependent cell growth of BAC-1.2F5 

cell strain by compounds of the present invention, wherein closed squares represent data on the compound of 
Example 17, closed rhombuses represent data on the compound of Example 18, and closed triangles; represent 
the compound of Example 74, and the values are average valued- SE; 

Fig. 2 Is a diagram showing concentration-dependent inhibition of osteoclast differentiation by the compound of 

35 the present invention (Example 74), wherein the values are average value ± SE, 

Fig. 3 is a diagram showing the effect of inhibiting the expansion of bone resorption area involved in bone metastasis 
of melanoma of compounds according to the present invention in a nude mouse bone metastasis model, wherein 
closed squares represent data on the compound of Example 74 (20 mg, number of doses: twice), and closed 
rhombus data on a medium; the values are average value d- SE; and **; p < 0.01 (vs. vehicle control); 

40 Fig. 4 is a diagram showing the effect of inhibiting the expansion of bone resorption area involved in bone metastasis 

of melanoma of compounds according to the present Invention in a nude rat bone metastasis model, wherein the 
values are average value ± SE, and *: p < 0.05 (vs. vehicle control); and 

Fig. 5 is a diagram showing the effect of inhibiting an increase in the number of osteoclasts by a compound of the 
present invention in an ovariectomy model rats, wherein OVX represents a group of ovariectomy rats and Sham 
45 a group of sham operation rats; the values are average value + SE: and *: p < 0.05 (vs. QVX-vehicle). 

DETAILED DESCRIPTION OF THE INVENTION 

Compound 

50 

[0008] The terms "C,. 6 alky!" and "C^g alkoxy" as used herein as a group or a part of a group respectively mean 
straight chain or branched chain alky! and alkoxy having 1 to 8 carbon atoms, preferably 1 to 4 carbon atoms. 
[0009] The terms "C 2 ..g alkenyl" and "C 2 .g alkyny!" as used herein as a group or a part of a group respectively mean 
straight chain or branched chain alkenyl and alkyny! having 2 to 6 carbon atoms, preferably 2 to 4 carbon atoms. 
55 [0010] Examples ofCt.g alkyl include methyl, ethyl, n-propyi, isopropy!, n-butyl, i-buty!, s-butyi, 1 -butyl, n-pentyl, and 
n-hexyl. 

[0011] Examples of C^g alkoxy include methoxy, eihoxy, n-propoxy. l-propoxy, n-butoxy, i-butoxy, s-butoxy, and t- 
butoxy. 
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[0012] Examples of C 2 . 6 alkenyl include aiiyl, buienyl, penteny!, and hexenyl. 
[0013] Examples of C 2 , 6 alkyny! include 2-propenyl butynyl, pentynyl, and hexynyl. 
[0014] The term "halogen atom" means a fluorine, chlorine, bromine, or iodine atom. 

[001 5] The saturated or unsaturated three- to seven-membered carbocyciic or heterocyclic ring is preferably a five- 
5 to seven-membered, more preferably five- or six-membered, saturated or unsaturated carbocyciic or heterocyclic ring. 
[0018] The saturated or unsaturated nine- to twelve-membered bicyclic carbocyciic or heterocyclic ring Is preferably 
nine- to eleven-membered, more preferably nine- or ten-membered, saturated or unsaturated bicyclic carbocyciic or 
heterocyclic ring. 

[0017] Examples of the saturated or unsaturated three- to seven-membered carbocyciic group include phenyl, cy- 
io cioheptyi, cyclohexyl, and cyciopentyi. 

[001 8] Examples of the saturated or unsaturated nine- to tweive-membered bicyclic carbocyciic. group include naph- 
thyl, 1,2,3,4-ietrahydronaphthyl, and indanyl. 

[0019] The saturated or unsaturated three- to seven-membered heterocyclic nng contains at least one hetero-atom 
selected from oxygen, nitrogen, and sulfur atoms. The term "hetero-atom" as used herein means oxygen, nitrogen, 
is and sulfur atoms. Examples of the saturated or unsaturated three- to seven-membered heterocyclic group Include 
pyridyl, piperidino, piperazino, morpholino, imidazolyl, triazolyl, tetrazolyi, oxazoly!, thiazolyl, pyrrolidinyi, pyrazolyl, 
isoxazolyl, and i so thiazolyl. 

[0020] R 1 preferably represents a hydrogen atom. 

[0021] C,_ 6 alkyi, C|_ 6 alkoxy, C 2 _ 6 alkenyl, and C 2 _ 6 aikynyl, which R 1 , R 2 , and R 3 may represent, are optionally 
?o substituted by R 17 -(S)m- wherein m is preferably 0. The carbocyciic. group and the heterocyclic group, which R 17 may 
represent, preferably represent a saturated or unsaturated five- or six-membered carbocyciic or heterocyclic group. 
More preferably, the carboxyiic group represents phenyl. More preferably, the heterocyclic group represents a saturated 
or unsaturated five-mernbered heterocyclic group containing 1 to 4 nitrogen atoms or a saturated or unsaturated six- 
membered heterocyclic group containing 1 to 2 hetero-atoms selected from nitrogen and oxygen atoms. The hetero- 
25 atom constituting the six-membered heterocyclic group may be more specifically one nitrogen atom and one oxygen 
atom, or one or two nitrogen atoms. 

[0022] When m is 0 (zero), -(S)m- represents a single bond. 

[0023] The substituted C,_ 6 alkoxy, which R 1 , R 2 and R 3 may represent, preferably represents group R 31 -(CH 2 )p-0- 
wherein R 31 represents a halogen atom; hydroxy!; C-,.,, alkyl; Ci. 4 alkoxy; C^, alkoxycarbonyi; amino in which one or 
30 more hydrogen atoms on the amino group each are optionally substituted by C r4 alky! optionally substituted by hydroxyl 
or C|_ 4 alkoxy; group R 15 R 16 N-C(=0)-0- wherein R 15 and R 16 are as defined in formula (I); or group R 17 -(S)m- wherein 
R' 17 is as defined in formula (i), and p is an integer of 1 to 6, preferably 1 to 4, 

[0024] R 2 and R 3 , which may be the same or different, preferably represent C 1 , 6 alkoxy. This alkoxy group is optionally 
substituted by a halogen atom: hydroxyl; C 14 alkyl; C iA alkoxy; Ci. 4 alkoxy carbonyl; amino in which one or two 

35 hydrogen atoms on the amino group each are optionally substituted by C,.. 4 alkyi optionally substituted by hydroxyl or 
C 1-4 alkoxy; or a saturated or unsaturated three- to seven-membered carbocyciic or heterocyclic group. 
[0025] R 2 and R 3 , which may be the same or different, preferably represent C r . 8 alkoxy optionally substituted by 
R 17 -(S)m-, more preferably methoxy or R 31 -{CH 2 )p-0-. 
[0026] X preferably represents CH, and Z preferably represents O. 

40 [0027] Preferably, at least one of R 5 , R 6 , R 7 , and R 8 represents a halogen atom, more preferably a chlorine or fluorine 
atom, C 1-4 alkyl, C 1-4 alkoxy, C 14 alkylthio, trifluoromethyl, nitro, or amino and the remaining groups represent a hy- 
drogen atom. 

[0028] Preferably, all of R 5 , R 6 , R 7 , and R 8 represent a hydrogen atom. 

[0029] R 5 and R 6 , which may be the same or different preferably represent a halogen atom, more preferably a 
4S chlorine or fluorine atom, C<_ 4 alkyl, C|_ 4 alkoxy, C 1 . 4 alkylthio, trifluoromethyl, nitro, or amino, and R 7 and R 8 represent 
a hydrogen atom, 

[0030] R 6 and R 7 , which may be the same or different, preferably represent a halogen atom, more preferably a 
chlorine or fluorine atom, C M alkyl, C 1 . 4 alkoxy, C r . 4 alkylthio, trifluoromethyl, nitro, or amino, and R 5 and R 8 represent 
a hydrogen atom, 
so [0031] R 9 and R 10 preferably represent a hydrogen atom. 

[0032] Preferred examples of the carbocyciic group, which R 13 may represent, include phenyl and naphthyl. 
[0033] Preferred examples of the heterocyclic group, which R 13 may represent, include imidazolyl, oxazoly!, thiazolyl, 
pyrazolyl, isoxazolyl, and Isothlazolyl. 

[0034] Examples of the bicyclic carbocyciic group, which R 12 and R 13 may represent together with a carbon atom 
55 attached thereto, include 1 ,2,3,4-tetrahydronaphthyl and indanyl. 

[0035] A group of preferred compounds represented by formula (I) include a group of compounds represented by- 
formula (la): 



5 



EP 1 535 910 A1 



R 18 

15 

wherein 

X represents CH or N, 

R 18 and R 19 , which may be the same or different, represent C^g alkoxy, said aikoxy group being optionally 
substituted by a halogen atom; hydroxyl; C^,; alkyl; C,..., alkoxycarbonyl; amino in which one or two hydrogen atoms 
'<'0 on the amino group each are optionally substituted by C V4 alkyl optionally substituted by hydroxyl or C,. 4 aikoxy; or a 
saturated or unsaturated three- to seven-membered carbocyciic or heterocyclic group, 

R 20 , R 21 , R 22 , and R 23 , which may be the same or different, represent a hydrogen atom, a halogen atom, 
alkyl, Cj_ A aikoxy, C.. 4 aikyithio, trifluorornethyl, niiro, or amino, 

any one of R 24 and R 25 represents a hydrogen atom and the other represents Ci. 4 alkyl, and R 26 represents 
25 phenyl, naphthyl, imidazolyl, oxazolyl, thiazolyi, pyrazolyl, isoxazoiyl, or isothiazolyl, said groups being optionally sub- 
stituted by a halogen atom, C 14 alkyl, aikoxy, C,. 4 aikyithio, irifiuoromeihyi, nitre, or amino in which one or two 
hydrogen atoms on the amino group each are optionally substituted by C 14 alkyl, or 

R 24 represents a hydrogen atom, and R 25 and R 26 combine with a carbon atom attached thereto to form 
1 ,2,3,4-tetrahydronaphihalene or indan, 
30 [0036] In formula (la), X preferably represents CH. 

[0037] Preferably, R 18 and R 19 , which may be the same or different, represent C^g aikoxy optionally substituted by 
a saturated or unsaturated three- to seven-membered carbocyciic or heterocyclic group, 

[0038] Preferably, R' !8 and R 19 , which may be the same or different, represent C,. 6 aikoxy, more preferably methoxy 
or R 31 -(CH 2 )p-0-, optionally substituted by R 17 -(S)m-. 
35 [0039] Preferably, at least one of R 20 , R 21 , R 22 and R 23 represents a halogen atom, preferably a chlorine or fluorine 
atom, C |_ 4 alkyl, C 1-4 aikoxy, C|_ 4 aikyithio, trifluorornethyl, nitro, or amino, 

[0040] Preferably, R 20 and R 21 , which may be the same or different, represent a haiogen atom, more preferably a 
chlorine or fluorine atom, C,_ 4 alkyl, C,^ aikoxy, C,..,, aikyithio, trifluorornethyl, nitro, or amino, and R 22 and R 23 represent 
a hydrogen atom. 

40 [0041] Preferably, R 21 and R 22 , which may be the same or different, represent a haiogen atom, more preferably a 
chlorine or fluorine atom, C|_ 4 alkyl, C V4 aikoxy, C 1-4 aikyithio, trifluorornethyl, nitro, or amino, and R 20 and R 23 represent 
a hydrogen atom. 

[0042] Preferably, all of R 20 , R 21 , R 22 , and R 23 represent a hydrogen atom. 
[0043] Preferably, R 26 represents thiazolyi or 4-fluorophenyl. 
4s [0044] A group of preferred compounds represented by formula (!) include compounds represented by formula (lb) 
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wherein 

R 31 represents a hydrogen atom, a fluorine atom ai 2-positicn, a fluorine atom at 3-position, methoxy at 2-position, 
methoxy at 3-position, or methyl ai 2- and 5-pos:tions, 
R 32 represents methyl, and 

R 33 represents a hydrogen atom, methyl at 1 -position, methyl at 2-posiiion, or methyl at 1- and 2-positions. 
[0045] Formula (lb) preferably represents formula (ib-1 ) and formula (ib-2): 





wherein R 31 , R 32 , and R 33 are as defined in formula (lb). 

[0046] A group of preferred compounds represented by formula (I) include compounds represented by formula (ic) 
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wherein 

r4i represents a hydrogen atom, a fluorine atom at 2-posiiion, a fluorine atom at 3-position, a chlorine atom at 
2-position, a chlorine atom at 3-position, methy! at 2- and 3-positions, methyl at 2- and 5-positions, methoxy at 2-po- 
sition, methoxy at 3-position, methyl at 2-position, or trlfluorarneihyl at 2-position, 

R 42 represents methyl, 

R 43 represents a fluorine atom at4-position, a bromine atom a! 3-position, a bromine atom at 4-posiiion, methoxy 
at 2-posiiion, methoxy at 3-position, methoxy at 4-posiiion, a chlorine atom at 4-position, methyl at 4-position, or nitro 
at 4-position. 

[0047] A group of preferred compounds represented by formula (!) include compounds represented by formula (id) 




wherein 

X represents CH or N, 

R 51 represents a hydrogen atom, a fluorine atom at 2-position, a fluorine atom at 3-position, methoxy at 2-position, 
methoxy at 3-position, or methyl at 2- and 5-posltions, 
R 52 represents methyl, 

R53 represents imidazoiyl, pyrazoiyl, oxazolyf, isoxazolyl, thiazolyt, or isothiazoiyl in which one or two hydrogen 
atoms on the groups are optionally substituted by a halogen atom or G,^ alkyi, and 

R 54 and R 55 , which may be the same or different, represent a hydrogen atom or C«_ 6 alkyl in which the alkyi 
group is optionally substituted by hydroxy!; a halogen atom; -OR 56 wherein R 56 represents C^ 4 alkyi; -|siR 57 R 58 wherein 
R 57 and R 58 , which may be the same or different, represent a hydrogen atom or C^. alkyl in which the alkyl group is 
optionally substituted by hydroxy! or -OR 58 wherein R 59 represents C< A alkyi; or a saturated or unsaturated three- to 
seven-membered carbocyciic or heterocyclic group in which the carbocyciic and heterocyclic groups are optionally 
substituted by one or two halogen atoms or C 1-4 alkyl. 
[0048] in formula (Id), preferably, 

X represents CH, and R 52 represents 
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',52 



[0049] in formula (Id), more preferably, 
X represents CH, R 52 represents 



,52 



and 



R 5 ** and R 55 represent methyl. 

In formula (Id), more preferably, 
X represents CH, R 52 represents 



'>52 



R 54 represents methyl, and 

R 55 represents C,^ alkyl substituted by a saturated or unsaturated five- or six-membered carbocyclic or hetero- 
cyclic group. 

[0051] In formula (Id), preferably, 

X represents CH, and R 52 represents 




[0052] In formula (Id), more preferably, 
X represents CH, R 52 represents 




and 



R 54 and R 55 represent methyl. 
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n formula (Id), more preferably, 
X represents CH, R 52 represents 




52 



R 54 represents meibyl, and 

R 55 represents , 4 alkyl substituted by a saturated or unsaturated five- or six-membered carbocyclic or hetero- 
cyclic group. 

n formula (id), preferably, 
X represents N, R 52 represents 



[0055] in formula (Id), more preferably, 
X represents N, R 52 represents 



,52 



R 



52 



and 

R 54 and R 55 represent methyl. 
[0058] in formula (Id), more preferably, 
X represents N, R 52 represent;; 



3 52 



R 54 represents methyl, and 

R 55 represents C|_ 4 alkyl substituted by a saturated or unsaturated five- or six-membered carbocyclic or hetero- 
cyclic group. 

[0057] in formula (Id), preferably, 

X represents N, and R &2 represents 
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[0058] In formula (id), more preferably, 
X represents N, R 52 represents 




and 

R 54 and R 55 represent methyl. 
[0059] in formula (id), more preferably, 
X represents N, R 52 represents 




R 54 represents methyl, and 

R 55 represents C|. 4 alkyl substituted by a saturated or unsaturated five- or six-membered carbocyclic or hetero- 
cyclic group, 

[0060] A group of preferred compounds represented by formula (I) include compounds represented by formula (ie) 



R 614 




R 601 represents a hydrogen atom, a fluorine atom at 2-posiiion, a fluorine atom at 3-position, a chlorine atom at 
2-posiiion, a chlorine atom at 3-position, methyl at 2- and 3-positions, methyl at 2- and 5-positions, methoxy at 2-po- 
sition, methoxy at 3-position, methyl at 2-posit:on, or trlfluoromeihyl at 2-positlon, 

R 602 represents methyl, 

X represents N or CH, 
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R 604 and R 6C ' 6 . which may be the same or different, represent a hydrogen atom or C,. 6 alkyi in which the aikyi 
group is optionally substituted by hydroxy!; a halogen atom: -OR 606 wherein R 606 represents C v4 aikyi; -!\3rS07r608 
wherein R 60 ' and R 608 , which may be the same or different, represent a hydrogen atom or C 14 alky! in which the alkyi 
group is optionally substituted by hydroxy! or -OR 609 wherein R 609 represents C v4 alkyi; or a saturated or unsaturated 
5 three- to seven-membered carbocyclic or heterocyclic group in which the carbocyclic and heterocyclic groups are 
optionally substituted by one or two halogen atoms or C|_4 alkyi, and 

r61i s r612 r6« r6 !4 anc j r6 !5 i w hich may be the same or different, represent a hydrogen atom; hydroxy!; C^g 
alkyi; -OR 616 wherein R 616 represents alkyi; a halogen atom; niiro; or-NR 617 R 618 wherein R 6r; and R 618 , which 
may be the same or different, represent a hydrogen atom or C 1 A alkyi in which the alky! group is optionally substituted 
■io by hydroxy!, -OR 619 wherein R 619 represents Chalky!, or -NR 620 R 621 wherein R 620 and R 621 , which may be the same 
or different, represent a hydrogen atom or C,_ 4 alkyi, 

[0061] Compounds in a preferred embodiment represented by formula (ie) include 

(1) compounds in which X represents CH and all of R 611 , R 812 , R 613 , R 614 , and R S!5 represent a hydrogen atom, 
15 or any one of R 611 , R 612 , R 613 , R 614 , and R 615 represents a group other than a hydrogen atom, preferably, C^g 

alkyi, -OR 616 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, 

(2) compounds in which X represents CH and all of R 611 , R 612 , R 613 , R 614 , and R 615 represent a hydrogen atom, 
or any one of R 611 , R 612 , R 613 , R 614 , and R 615 represents a group other than a hydrogen atom, preferably, C^g 
alky!, -OR 616 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, R 604 and R 605 

20 represent methyl, 

(3) compounds in which X represents CH and all of R 611 , R 612 , R S13 , R 614 , and R 615 represent a hydrogen atom, 
or any one of R 611 , R 612 , R 613 , R 614 , and R 615 represents a group other than a hydrogen atom, preferably, C^g 
alky!, -OR 616 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, R 604 represents 
methyl and R 605 represents C-|. 4 alkyi substituted by a saturated or unsaturated five- or six-membered carbocyclic 

25 or heterocyclic group, 

(4) compounds in which X represents N and all of R 611 , R 6 ' 2 , R 613 , R 614 , and R 615 represent a hydrogen atom, or 
any one of R 611 , R 612 , R 613 , R 614 , and R 615 represents a group other than a hydrogen atom, preferably, C,. 6 alkyi, 
-0R 61S , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, 

(5) compounds in which X represents N and all of R 611 , R 612 , R 613 , R 314 , and R 315 represent a hydrogen atom, or 
30 any one of R 6!1 , R 6!Z , R 613 , R 614 , and R 615 represents a group other than a hydrogen atom, preferably, C 1 _ 6 alkyi, 

-OR 616 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, R 604 and R 605 represent 
methyl, and 

(6) compounds in which X represents N and any one of R 611 , R 612 , R 6 ' 3 , R 614 , and R 315 represents a group other 
than a hydrogen atom, preferably, C V6 alkyi, -OR 616 , a halogen atom, or nitro, and the remaining groups represent 

35 a hydrogen atom, R 604 represents methyl and R 305 represents C.. /: alkyi substituted by a saturated or unsaturated 

five- or six-membered carbocyclic or heterocyclic group, 

[0062] in each of preferred embodiments (1 ) to (6) represented by formula (le), more preferred embodiments of the 
compounds in which any one of R 611 , R 612 , R 613 , R 614 , and R 6 ' 1 5 represents a group other than a hydrogen atom include 

40 

compounds in which R 611 represents methoxy and R 612 R 613 , R 614 , and R 615 represent a hydrogen atom, 
compounds in which R S12 represents a bromine atom or methoxy and R 611 , R 613 , R 614 , and R 615 represent a 
hydrogen atom, and 

compounds in which R 6!3 represents a bromine atom, a chlorine atom, a fluorine atom, methyl, methoxy, or nitro 
48 with R 611 , R 612 , R 614 , and R 615 representing a hydrogen atom. 

[0063] A group of preferred compounds represented by formula (!) include compounds represented by formula (If) 



50 



55 
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703 



(If) 



wherein 

X represents CH or N, 

R 701 represents a hydrogen atom, a fluorine atom at 2-pos:tion, a fluorine atom at 3-position, methoxy at 2-po- 
sition, methoxy ai 3-position, or methy! at 2- and 5-posiiions, 
R 702 represents alkyi, 

R 703 represents imidazolyl, pyrazolyl, oxazolyl, isoxazdyi, shiazolyi, or isothiazotyl in which one or two hydrogen 
atoms on the groups are optionally substituted by a halogen atom or 4 aikyl, and 

R 704 and R 705 , which may be the same or different, represent a hydrogen atom; hydroxy!; nitro; cyano; a halogen 
atom; -NR 706 R 707 wherein R 706 and R 707 , which may be the same or different, represent a hydrogen atom or C^ 4 alkyi 
in which the alkyi group is optionally substituted by hydroxyl, -OR 708 wherein R 70S represents alkyi, or -NR 7 09R 7 10 
wherein R 709 and R 710 , which may be the same or different, represent a hydrogen atom or d. 4 alkyi; -CONR 711 R 712 
wherein R 7 !1 and R 712 , which may be the same or different, represent a hydrogen atom or C 14 alkyi in which the aikyl 
group is optionally substituted by hydroxyl, -OR 713 wherein R 713 represents C 14 alkyi, or -NR 714 R 715 wherein R 714 
and R 715 , which may be the same or different, represent a hydrogen atom or C..^ aikyl, -COOR 716 wherein R 71S 
represents a hydrogen atom or C,. 4 alkyi in which the alkyi group Is optionally substituted by hydroxyl, -OR 717 wherein 
R 717 represents C,. 4 alkyi, or »NR 7iS R 719 wherein R 718 and R 718 , which may be the same or different, represent a 
hydrogen atom or alkyi; C,_ 6 aikyl; C 2 _ 6 alkenyl; C 2 . 6 aikynyl; or C,. 6 alkoxy, in which the alkyi, alkenyi, aikynyl, 
and alkoxy groups are optionally substituted by hydroxyl, a halogen atom, -OR 720 in which R 720 represents C|. 4 aikyl, 
-NR 721 R 722 wherein R 721 and R 722 , which may be the same or different, represent a hydrogen atom or C M alkyi in 
which the aikyl group is optionally substituted by hydroxyl or -OR 723 wherein R 723 represents C 1-4 aikyl, or a saturated 
or unsaturated three- to seven-rnembered carbocyclic or heterocyclic group in which the carbocyciic and heterocyclic 
groups are optionally substituted by one or two halogen atoms or C 14 alkyi, 
n formula (If), preferably, 
X represents CH, and R 702 represents 



;/02 



and, more preferably, in this configuration, R 702 represents methyl. 
[0085] In formula (If), more preferably, 
X represents CH, and R 702 represents 



55 
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and. more preferably, in this configuration, R 702 represents methyl, and 

R 704 and R 705 represent methoxy. 
[0086] In formula (If), more preferably, 

X represents CM, and R 702 represents 

5 




and, more preferably, in this configuration. R 702 represents methyl. 
is R 704 represents methoxy, and 

R 705 represents G 1 4 alkoxy substituted by a saturated or unsaturated five- or six-membered carbocyclic. or het- 
erocyclic group. 

[0067] in formula (If), preferably, 

X represents CH, and R 702 represents 

20 




and, more preferably, in this configuration, R 702 represents methyl. 
so [0088] In formula (If), more preferably, 

X represents CH, and R 702 represents 



35 




40 and, more preferably, in this configuration, R 702 represents methyl, and 
R 704 and R 705 represent methoxy. 
[0069] in formula (If), more preferably, 
X represents CH, R 702 represents 

45 



50 




and, more preferably, in this configuration, R 702 represents methyl, and 

R 704 represents methoxy, and R 705 represents Ci_ 4 alkoxy substituted by a saturated or unsaturated five- or six- 
membered carbocyclic or heterocyclic group. 
55 [0070] in formula (If), preferably, 

X represents N, and R 702 represents 
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and, more preferably, in this configuration, R 702 represents methyl. 
[0071] in formula (if), more preferably, 
X represents N, and R 702 represents 




and, more preferably, in this configuration, R 702 represents methyl, and 

R 704 and R 705 represent methoxy. 
[0072] In formula (If), more preferably, 

X represents N, and R 702 represents 




and, more preferably, in this configuration, R 702 represents methyl, 
R 704 represents methoxy, and 

R 705 represents C._ 4 alkoxy substituted by a saturated or unsaturated five- or six-membered carbocyclic or het- 
erocyclic group. 

[0073] in formula (If), preferably, 

X represents N, and R 702 represents 




and, rnore preferably, in this configuration, R 702 represents methyl. 
[0074] in formula (if), rnore preferably, 
X represents N, and R 702 represents 
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and. more preferably, in this configuration, R 702 represents methyl, and 

R 704 and R 705 represent methoxy. 
[0075] In formula (If), more preferably. 

X represents N, R 702 represents 



10 




and, more preferably, in this configuration, R 702 represents methyl, and 

R 704 represents methoxy, and R 705 represents C, 4 alkoxy substituted by a saturated or unsaturated five- or six- 
's membered carbocyclic or heterocyclic group. 

[0076] A group of preferred compounds represented by formula (!) include compounds represented by formula (Ig) 




35 wherein 

X represents CH or N, 

p80i represents a hydrogen atom, a fluorine atom at 2-position, a fluorine atom at 3-position, a chlorine atom at 
2-posltion, a chlorine atom at 3-position, methyl at 2- and 3-positions, methyl at 2- and 5-positions, methoxy at 2-po- 
sition, methoxy at 3-position, methyl at 2-position, or in'fluororneshyi at 2-position, 

40 R 802 represents Ci.4 aikyi, 

R 804 and R 805 , which may be the same or different., represent a hydrogen atom; hydroxy!; nitro; cyano; a halogen 
atom; -NR 806 R 807 wherein R 806 and R 807 , which maybe the same or different, represent a hydrogen atom or C 14 alky! 
in which the alkyl group is optionally substituted by hydroxyl, -OR 808 wherein R 80S represents C 1-4 aikyi, or -!\3R 8 09R8ia 
wherein R 809 and R 8i0 , which may be the same or different, represent a hydrogen atom or C M aikyi; -CONR 8 ' 1 R 812 

45 wherein R 811 and R 812 , which may be the same or different, represent a hydrogen atom or aikyi in which the aikyi 
group is optionally substituted by hydroxyl, -OR 813 wherein R 813 represents C 14 aikyi, or -NR 814 R 815 wherein R 814 
and R 815 , which may be the same or different, represent a hydrogen atom or C,„ 4 alkyl; -COOR 816 wherein R 816 
represents a hydrogen atom or C M alkyl in which the aikyi group is optionally substituted by hydroxyl, -OR 817 wherein 
r817 represents C 14 alkyl, or -f^R 8 iSR8i9 wherein R 818 and R 819 , which may be the same or different, represent a 

50 hydrogen atom or C|. 4 alkyl; C.,. 6 alkyl; C 2 _ 6 alkenyf; C 2 _ 6 aikynyl; or C^g alkoxy, in which the alkyl, alkenyi, aikynyl, 
and alkoxy groups are optionally substituted by hydroxyl, a halogen atom, -OR 820 In which R 820 represents C,.,, alkyl, 
-NR 821 R 822 wherein R 821 and R 822 , which may be the same or different, represent a hydrogen atom or alkyl In 
which the alkyl group is optionally substituted by hydroxy! or -OR 823 wherein R 823 represents C 14 aikyi, or a saturated 
or unsaturated three- to seven-membered carbocyclic or heterocyclic group in which the carbocyclic and heterocyclic 

55 groups are optionally substituted by one or two halogen atoms or G, 4 aikyi, and 

R 831 , R 832 , R 833 , R 834 , and R 835 , which may be the same or different, represent a hydrogen atom; hydroxy!; C^g 
alkyl; -OR 836 wherein R 836 represents C-|_ 4 aikyi: a halogen atom; nitro; or-NR 837 R 838 wherein R 837 and R 838 , which 
may be the same or different, represent a hydrogen atom or C M aikyi in which the alky! group is optionally substituted 
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by hydroxy!, -OR 839 wherein R 839 represents Chalky!, or -NR 840 !^ 841 wherein R 840 and R 841 , which may be the same 

or different, represent a hydrogen atom or C< A alky!, 

[0077] Compounds in a preferred embodiment of formula (ig) include 

5 (1) compounds in which X represents CH and all of R 831 , R 832 R 833 , R 834 , and R 835 represent a hydrogen atom, 

or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, preferably, C^g 
alkyl, -OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, 

(2) compounds in which X represents CH and a!! of R 831 . R 832 , R 833 , R 834 , and R 835 represent a hydrogen atom, 
or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, preferably, C^g 

io alky!, -OR 836 , a halogen atom, or nitre, and the remaining groups represent a hydrogen atom, and R 8C ' 4 and R 805 

represent methoxy, 

(3) compounds in which X represents CH and aii of R 83i , R 832 , R 833 , R 834 , and R 835 represent a hydrogen atom, 
or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, preferably C^g 
alkyl, -OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, R 804 represents 

15 methoxy and R 805 represents Ci. 4 aikoxy substituted by a saturated or unsaturated five- or six-membered carbo- 

cyclic, or heterocyclic group, 

(4) compounds in which X represents CH, R 802 represents methyl, and all of R 831 , R 832 , R 833 , R 834 , and R 835 
represent a hydrogen atom, or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen 
atom, preferably C 1 _ 6 alkyl, -OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, 

20 (5) compounds In which X represents CH, and all of R 831 , R 832 R 833 , R 834 and R 835 represent a hydrogen atom, 

or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, preferably C|. s 
alkyl, -OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, and R 804 and R 805 
represent methoxy, 

(6) compounds in which X represents CH, and all of R 83 ', R 832 , R 833 , R 834 , and R 835 represent a hydrogen atom, 
25 or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, preferably C.|. s 

alkyl, -OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, R 804 represents 
methoxy and R 805 represents C 1 . 4 aikoxy substituted by a saturated or unsaturated five- or six-membered carbo- 
cyclic or heterocyclic group, 

(7) compounds in which X represents N, a!! of R 831 , R 832 . R 833 , R 834 , and R 835 represents a hydrogen atom, or 
30 any one of R 83! , R 832 , R 833 , R 834 , and R 835 represents a group oiher than a hydrogen atom, preferably C^.g alkyl, 

-OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, 

(8) compounds in which X represents N, all of R 831 , R 832 , R 833 , R 834 , and R 835 represent a hydrogen atom, or any 
one of R 831 , R 832 , R 833 , R 834 , and R 835 represent a group other than a hydrogen atom, preferably C r . 6 alkyl, 
-OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, and R 804 and R 805 rep- 

35 resent methoxy, 

(9) compounds In which X represent N, al! of R 831 , R 832 , R 833 , R 834 , and R 83s represent a hydrogen atom, or any 
one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, preferably Ci.g alkyl, 
-OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, R 80 ' : represents methoxy, 
and R 805 represents C 1 _ 4 aikoxy substituted by a saturated or unsaturated five- or six-membered carbocyciic or 

40 heterocyclic group, 

(10) compounds in which X represents N, R 802 represents methyl, all of R 831 , R 832 , R 833 , R 834 , and R 835 represent 
a hydrogen atom, or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, 
preferably C^g alkyl, -OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, 

(11) compounds in which X represents N, all of R 831 , R 832 , R 833 R 834 , and R 835 represent a hydrogen atom, or 
45 any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, preferably Ci. 6 alkyl, 

-OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, and R 804 and R 805 rep- 
resent methoxy, and 

(12) compounds in which X represents N, all of R 831 , R 832 , R 833 R 834 and R 835 represent a hydrogen atom, or 
any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom, preferably Ci. 6 alkyl, 

50 -OR 836 , a halogen atom, or nitro, and the remaining groups represent a hydrogen atom, R 804 represents methoxy, 

and R 805 represents C 14 aikoxy substituted by a saturated or unsaturated five- or six-membered carbocyciic or 
heterocyclic group. 

[0078] In each of preferred embodiments (1) to (12) of formula (Ig), more preferred embodiments of the compounds 
55 in which any one of R 83 ! , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom include 

compounds in which R 83 ' represents methoxy and R 832 R 833 , R 834 , and R 835 represent a hydrogen atom, 
compounds in which R 832 represents a bromine atom or methoxy and R 831 , R 833 , R 834 , and R 83 - represent a 
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hydrogen atom, and 

compounds in which R 833 represents a bromine atom, a chlorine atom, a fluorine atom, methyl, methoxy, or nitro, 
with R 831 , R 832 , R 834 , and R 83 - representing a hydrogen atom. 

5 [0079] Examples of preferred compounds of the present invention include compounds described in Examples 1 to 
38 and 41 to 105. 

[0080] Examples of more preferred compounds according to the present invention include the following compounds: 

(16) N-{4-[(6,7-dlmethoxy-4-quinoly!)oxy3-2-methoxypheny!}-N'-[1-(4-f!uorophenyl)ethyl]urea; 
10 (17) N-{4-[(6,7-dimethoxy-4-quinolyl)oxy3-2-methoxypheny!}-N , -l(1S)-1-(4-fluoroph6nyl)ethyl]urea; 

(18) N44-|(6,7-dimethoxy^-quinolyl)oxy3-2-methoxyphenyi}-N4(1R)-1-(4-fluorophenyl)ethyl3urea; 

(74) N444(6,7-dlmethoxy^-quinolyi)oxyj-2-methoxyphenyl}-N'-l'l-(1 I 3-thiazol-2-yl)ethyijurea; 

(75) N444(6,7-dlmethoxy-4-quinolyi)oxy]-2-methoxypheny!}-N4(1S)-1-(1,34hiazol-2-yl)ethyljurea; and 

(76) N-{4-[(6,7-dimethoxy-^uinolyi)oxy]-2-methoxyphenyl]-N , -[(1R)-1-{l,3-thiazol-2-yl)ethyl]ijrea. 

15 

[0081] Compounds according to the present invention may form pharmaceutical^ acceptable salts thereof. Preferred 
examples of such salts include: alkali metal or alkaline earth metal salts such as sodium salts, potassium salts or 
calcium salts; hydrohalogenic acid salts such as hydrofluoride salts, hydrochloride salts, hydrobromide salts, or hy- 
droiodide salts, inorganic acid salts such as nithc ac:d salts, perchiohc ac:d salts, sulfuric acid salts, or phosphoric acid 

20 salts; lower alkylsuifonic acid salts such as methanesuifonic acid salts, trifluoromethanesulfonic acid salts, or ethanesul- 
fonic acid salts; arylsulfonic acid salts such as benzenesulfonic acid salts or p-to!uenesulfonic acid salts; organic acid 
salts such as fumaric acid salts, succinic acid salts, citric acid salts, tartaric acid salts, oxalic acid salts, maleic acid 
salts, acetic acid salts, malic acid salts, lactic acid salts, or ascorbic acid salts; and amino acid salts such as glycine 
salts, phenylalanine salts, glutamic acid salts, or aspartic acid salts. 

25 [0082] Pharmaceutically acceptable solvates of the compounds according to the present invention include, for ex- 
ample, hydrates, alcoholates, for example, ethanolates, and etherates. 

[0083] One or more enantiomeric carbon atoms, which form enantiomer configuration, may exist in the compounds 
according to the present invention. The compounds according to the present invention include ail enantiomers. 

30 Production of compounds 

[0084] Compounds according to the present invention may be produced, for example, according to scheme 1, 
scheme 2 scheme 3, and scheme 4. 
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Scheme 1 
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45 [0085] in the formula, R represents alky! or the like; and R 1 , R 2 , R 3 , R 4 , R 5 , R B , R 7 , R 8 , and X are as defined in 
formula {!). 

[0086] Starting compounds necessary for the synthesis of the compounds according to the present invention are 
commercially available or can be easily produced by a conventional method. For example, 4-chloroquinoline derivatives 
may be synthesized by a conventional method described, for example, in Org. Synth. Col. vol. 3, 272 (1955), Acta 

50 Chim. Hung., 112, 241 (1983) or WO 98/47873. 

[0087] Alternatively, 4-cnloroquinazollne derivatives may be produced by first (1 ) reacting a benzoic ester with for- 
mamide to give a quinazolone derivative and subsequently (2) heating the 4-quinazolone derivatives using toluene or 
sulfolane as a solvent in the presence of phosphorus oxychloride. The quinazolone derivative may be synthesized by 
reacting a benzoic ester, sodium methoxide, and formamide in the presence of a solvent such as N,N-dimethylforma- 

55 mide or methanol, 

[0088] Next, a 4-(aminophenoxy)quinoline derivative or a corresponding quinazoline derivative is produced by re- 
acting nitropheno! with the 4-chioroquinoline derivative or corresponding quinazoline derivative in the presence or 
absence of a suitable solvent to synthesize a 4-(nitrophenoxy)qulnoline derivative or a corresponding quinazoline de- 



19 



EP 1 535 910 A1 



rivative, then conducting stirring in a suitable solvent, for example, N,N-dimethyl formamide, In the presence of a 
catalyst, for example, palladium hydroxide-carbon or palladium-carbon, under a hydrogen atmosphere. Alternatively, 
the 4-(arninophenoxy)qLi!noline derivative or a corresponding quinazoline derivative may also be produced by reacting 
amino phenol with a 4-chloroquinoiine derivative or a corresponding quinazoline derivative in the presence of a base, 
for example, sodium hydride. 

[0089] Alternatively, the 4-(aminophenoxy)quinazoline derivative may be produced by dissolving amino phenol in an 
aqueous sodium hydroxide solution and subjecting the solution to a two-phase reaction with a solution of the 4-chlo- 
roquinazollne derivative in an organic solvent in the presence of a phase transfer catalyst, for example, tetra-n-buty- 
iammonium bromide, or in the absence of the catalyst. 



Scheme 2 



R O y 

1 X j 



,nh 2 



H,N 



triphosgene or 
chloroformic ester 



base 



„ T H H D n 
1 .1 R 7 R 



wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 11 , R 12 , R 13 , and X are as defined Irs formula (I). 

[0090] A urea derivative in which R 9 and/or R 10 represent a hydrogen atom may be produced according to a con- 
ventional method, i.e., by adding triphosgene or a chiorofonnic ester to a 4-(aminophenoxy)quinoiine derivative pre- 
pared in scheme 1 or a corresponding quinazoline derivative and then reacting the mixture with a suitable amine 
derivative (R 11 R 12 R 13 CNH 2 ) in the presence of a base, for example, triethyiamine (scheme 2). 



Scheme 3 



O 

2 A 



R' 



reduction 



wherein R' represents hydroxy!, alkyl or the like; and R 12 , R 13 , and X are as defined in formula (I). 
[0091] The amine derivative (R 11 R 12 R 13 CNH 2 ) may be produced, for example, by reacting a commercially available 
4S acylated aryl compound or a heteroaryi compound with a suitable primary amine, for example, hydroxyamine, for 
conversion to an imine derivative and then treating the imine derivative with a suitable reducing agent, for example, 
zinc (scheme 3). 

[0092] R 9 and R 10 can be introduced by reacting a urea derivative, in which R 9 and/or R 10 represent a hydrogen 
atom, with a suitable alkylating agent (R s Hal or R 10 Hal wherein Ha! represents a halogen atom) in the presence of a 
50 base, for example, sodium hydride. 



55 
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Scheme 4 
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35 wherein PG represents a protective group of hydroxy!; R 3 ' represents C,. 6 alky!, wherein the aikyi group is optionally 
substituted by the same substituent as the substituent of alkoxy represented by R 3 ; and R 1 , R 2 , R 3 , R 4 , R 5 , R s , R 7 , 
R 8 , R 11 , R 12 , and R 13 are as defined in formula (I). 

[0093] The derivative having a specific substituent at the /'-position of the quinofine ring may be produced, for ex- 
ample, by scheme 4. 

40 [0094] A nitro group may be introduced by first reacting a commercially available 4 '-hyd roxyacetophenone derivative 
with a suitable substituent, for example, benzyl, to protect hydroxy!, and then reacting the reaction product with a 
nitrating agent, for example, nitric acid-acetic acid. 

[0095] Next, a 4-chloroquino!ine derivative may be produced by reducing the nitro group to give an amino group, 
then reacting the amino group with a formic ester in the presence of a base to give a quinolone which was then reacted 

45 with a chlorinating agent, for example, phosphorus oxychloride. 

[0096] An 4-(aminophenoxy)quinoline derivative is produced by reacting an aminophenol with the 4-chloroquinoline 
derivative prepared above in the presence of a base, for example, sodium hydride. Next, a urea derivative may be 
produced by a conventional method, i.e., by adding triphosgene or a chloroformic ester in the presence of a base, for 
example, triethylamine, and then reacting the mixture with a suitable amine derivative (R 11 R 12 R 13 CNH 2 ). 

so [0097] The compound of the present invention having aikoxy at the 7-position of the quinoline ring can be produced 
by removing the protective group (PG) of hydroxy! at the 7-position of the quinoline ring and reacting the deprotected 
compound with an aikyl haiide In the presence of a base or by treating an alcohol derivative according to a conventional 
method, for example, Mitsunobu reaction. 

[0098] The alky! haiide used in the substitution reaction is commercially available or alternatively may be produced 
55 according to a method described, for example, in J. Am. Chem. Soc, 1945, 67, 736. 

[0099] The alcohol derivative used In the substitution reaction is commercially available, or alternatively may be 
produced by a method, for example, described in J. Antibiot. (1993), 46 (1), 177 and Ann. Pharm. Fr. 1997, 35, 503. 
[0100] The derivative having a specific substituent at the 6-position of the quinoline ring may be produced in the 
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same manner as in scheme 4, except that a 3'-hydroxyacetophenone derivative is used as a starting compound. 
[0101] The derivative having a specific, substituent at the 7-posiiion of the quinazoiine ring may be produced in the 
same manner as in scheme 4, except that a 4-hydroxybenzoic ester derivative is used as a starting compound and 
formamide instead of the formic esier. 
s [0102] The derivative having a specific substituent at the 6-position of the quinazoiine ring may be produced in the 
same manner as in scheme 4. except that a 3-hydroxybenzoic esier derivative is used as a starting compound and 
formamide instead of the formic esier. 

[0103] The compound represented by formula (!) wherein Z represents S may be produced according to scheme 1 
by reacting an aminoihlophenoi derivative with a 4-chloroquino!ine derivative or a corresponding quinazoiine derivative 
10 in a suitable solvent, for example, chlorobenzene, to give a 4-(quinolylsulfanyl)ani!ine derivative or a 4-(quinazoiinyl- 
su!fanyi)aniiine derivative which is then reacted with an amine derivative according to scheme 2. 

is [0104] Bone is a tissue which is maintained by repeating bone resorption and bone formation, and cells responsible 
for a bone resorption function are osteoclasts. Various factors; are known as factors for accelerating differentiation of 
osteoclasts In vivo. RANKL which has been recently identified as a differentiation-inducing factor of osteoclasts may 
be mentioned as a representative example of such factors. RANKL induces differentiation of osteoclasts from splenic 
cells and marrow cells in vitro. In this case, the presence of a macrophage colony stimulating factor (hereinafter referred 

?o to as "M-CSF") is indispensable. On the other hand, that M-CSF is indispensable in vivo is apparent from the fact that, 
upon deletion of osteoclasts, op/op mice, \,e., animals which do not produce normal M-CSF, exhibit osteopetrosis 
(Yoshida H, et a!., Nature, 345, 442-444 (1990) "The Murine Mutation Osteopetrosis is in the Coding Region of the 
Macrophage Colony Stimulating Factor Gene"), and the fact that: the administration of activated M-CSF to the mice 
can cure osteopetrosis. Osteoclasis are important cells responsible for bone resorption in maintaining bone tissue, but 

?s on the other hand, in diseases such as bone metastasis of malignant tumors including breast cancer, prostatic cancer, 
and lung cancer, multiple myeloma, osteoporosis, Behcet's disease, rheumatoid arthritis or other diseases, enhanced 
bone resorption of osteoclasts in bone tissue is causative of worsening of condition of diseases. Therefore, these 
clinical conditions and cancer pain caused by bone metastasis can be ameliorated by inhibiting the differentiation of 
osteoclasts to reduce the number of osteoclasts. Osteoclasts are derived from monocytoid cells which are hemocytes. 

30 in precursor cells thereof, signals which promote differentiation of osteoclasis are transmitted through an M-CSF re- 
ceptor (hereinafter referred to as "c-fms"). it is known that c-fms is receptor tyrosine kinase and binding of M-CSF 
thereto leads to activation of tyrosine kinase on the receptor. The receptor tyrosine kinase functions to transmit signals 
through autophosphorylation of the receptor per se. Therefore, differentiation induction to osteoclasts can be inhibited 
by inhibiting the autophosphorylation of c-fms. As a result, the number of osteoclasis In vivo can be reduced. 

35 [0105] Compounds according to the present invention inhibited the autophosphorylation of mouse c-fms which occurs 
upon stimulation of macrophage-like cell line BAC-1 .2F5, capable of stably expressing mouse c-fms in viiro, by M-CSF 
(see Pharmacological Test Example 1 ). 

[0108] Compounds according to the present invention exhibited concentration-dependent inhibition of M-CSF-de- 
pendent cell growth of BAC-1. 2F5 in vitro {see Pharmacological Texi Example 2). 
40 [0107] Further, compounds according io the present invention exhibited concentration-dependent inhibition of dif- 
ferentiation of osteoclasts in vitro (see Pharmacological Text Example 3). 

[0108] Compounds according to the present invention inhibited the expansion of bone resorption area involved in 
bone metastasis of melanoma in a nude mouse bone metastasis model and in a nude rat bone metastasis model (see 
Pharmacological Text Examples 4 and 5). 
45 [0109] Furthermore, compounds according to the present invention inhibited differentiation of osteoclasis in a rai 
osteoporosis model (see Pharmacological Text Example 6}. 

[0110] Accordingly, the compounds according io the present invention can be used for the theraphy and prophylaxis 
of a disease for which the inhibition of M-CSF receptor auiophosphoryiaiion is effective therapeutically. 
[0111] Diseases for which the inhibition of M-CSF receptor autophosphorylation Is effective therapeutically include 
so bone metastasis of malignant tumors including breast cancer, prostatic cancer, and lung cancer; multiple myeloma; 
osteoporosis; Behcet's disease; and rheumatoid arthritis. 

[0112] The compounds according to the present invention can be administered to human and non-human animals 
orally or parenteral!'/ by administration routes, for example, Intravenous administration, intramuscular administration, 
subcutaneous administration, rectal administration, or percutaneous administration. Therefore, the pharmaceutical 
55 composition comprising as an active ingredient the compound according io the present invention is formulated into 
suitable dosage forms according io the administration routes. 

[0113] Specifically, oral preparations include tablets, capsules, powders, granules, and syrups, and parental prepa- 
rations Include injections, suppositories, tapes, and ointments. 
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[0114] These various preparations may be prepared by conventional methods, for example, with commonly used 
excipients, dislntegrants, binders, lubricants, colorants, and diluents. 

[0115] Excipients include, for example, lactose, glucose, corn starch, sorblt, and crystalline cellulose. Disintegrants 
include, for example, starch, sodium alginate, gelatin powder, calcium carbonate, calcium citrate, and dextrin. Binders 
5 include, for example, dlmethylcellulose, polyvinyl alcohol, polyvinyl ether, methyicelluiose, ethylcellulose, gum arabic, 
gelatin, hydroxypropylcellulose, and polyvinyl pyrroiidone. Lubricants Include, for example, talc, magnesium stearate, 
polyethylene glycol, and hydrogenated vegetable oils. 

[0116] In preparing the injections, if necessary, for example, buffers, pH adjustors, stabilizers, tonicity agents, and 
preservatives may be added. 

io [0117] The content of the compound according to the present Invention in the pharmaceutical composition according 
to the present invention may vary depending upon the dosage form. In general, however, the content is 0.5 to 50% by 
weight, preferably 1 to 20% by weight, based on the whole composition. 

[0118] The dose may be appropriately determined in consideration of, for example, the age, weight, sex, difference 
in diseases, and severity of condition of individual patients, for example, in the range of 0.01 to 1 00 mg/kg, preferably 

is o.l to 50 mg/kg. This dose is administered at a time daily or divided doses of several times daily. 

[0119] The compound according to the present invention may be administered in combination with other medicament, 
in this case, the compound according to the present invention may be administered simultaneously with or after or 
before the administration of other medicament. For example, when the target disease is bone metastasis of malignant 
tumors such as breast cancer, prostatic cancer, and lung cancer, or osteolysis caused by malignant tumors such as 

20 multiple myeloma, it is considered that the action of the compound according to the present invention on precursor 
cells of osteoclasis reduces osteoclasts to inhibit osteolysis and subsequent administration of a carcinostatic agent 
can efficiently inhibit the growth of the malignant tumor within the bone. The kind of the carcinostatic agent, dosage 
interval and the like can be determined depending upon the kind of cancer and Ihe condition of the patient. Diseases 
other than malignant tumors can also be similarly treated. 

i's [0120] According to the present invention, the contact of the compound of ihe present invention with precursor cells 
of osteoclasts can be conducted, for example, by systemic administration, for exarnpie, intravenous administration or 
oral administration, topical administration, for example, dermal administration or intraarticular administration, drug tar- 
geting using a carrier, for example, liposome, lipid microsphere, or polymerized pharmaceutical preparation. 
[0121] According to the present invention, there is provided use of the compound according to the present Invention, 

30 for the manufacture of an agent for use in the treatment arid prevention of a disease for which the inhibition of M-CSF 
receptor autophosphoryiation is effective therapeutically. 

[0122] Further, according to the present invention, there is; provided a method for treating and preventing a disease 
for which the inhibition of M-CSF receptor autophosphoryiation is effective therapeutically, said method comprising the 
step of administering a therapeutically or prophylacticaily effective amount of ihe compound according to ihe preseni 
35 invention together with a pharmaceutical ly acceptable carrier to a mammal. 

Selective inhibition of c-fms 

[0123] The present invention provides a compound which can selectively inhibit c-fms rather than KDR (see Phar- 
40 macological Test Example 7). A group of such compounds include compounds of formula (lb), formula (!c), formula 
(Id), formula (ie), formula (If), and formula (ig), particularly, compounds of Examples 17, 74, 75, and 76. 
[0124] it is known that proteins Including tyrosine kinase domains play a very Important role, for example, in signal 
transmission in vivo and there are many kinds of such proteins. In general, "selective" action of ihe medicament on 
the target site is considered to reduce side effects. Therefore, the use of the inhibitor capable of selectively acting on 
45 M-CSF receptor (c-fms) tyrosine kinase as the target of the compound according to the present invention is considered 
to reduce the side effect. 

[0125] In addition to c-fms, VEGF receptor (KDR) is known as a protein containing tyrosine kinase domain. It has 
been proven that the inhibition of the phosphorylation of KDR can inhibit angiogenesis, and a KDR phosphorylation 
inhibitor is regarded as useful for the treatment of a disease for which the Inhibition of angiogenesis Is desired. On the 

so oiher hand, angiogenesis Is desired in organs such as kidney. For example, in a progressive renal failure mode! in 
rats, there is a report that repair of blood capillaries by VEGF exhibits therapeutic effect (Yukinari Masuda, et al: VEGF 
Accelerates Glomerular Repair in GN. Am J Pathol, 159: 599-608, 2001). Therefore, KDR phosphorylation inhibitory 
activity in organs for which angiogenesis is desired possibly has adverse effect on the function of the organs. In par- 
ticular, in the case of therapy of bone metastasis of cancers or therapy of osteoporosis in which medication is carried 

55 out over an extended lime, there is a fear of this adverse effect. 

[0126] For the above reason, it can be said that, among c-fms Inhibitors, compounds which selectively inhibit c-fms 
raiher ihan KDR is more advantageous from the viewpoint of lower possibility of sacrificing the function of an organ 
for which angiogenesis Is desired. 
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EXAMPLES 

[0127] The present invention is further illustrated by the following Examples that are not intended as a limitation of 
the invention. 

5 

[0128] Commercially available 2 -acetyl thiazole (1.27 g) and commercially available hydroxylamine hydrochloride 
(830 mg) were dissolved In ethano! (40 ml) to prepare a solution. Pyridine (0.97 ml) was added to the solution, and the 
10 mixture was stirred at room temperature overnight. Water was added to the reaction solution, and the rriixiure was 
extracted three times with ethyl acetate. The organic layer was washed with water and was dried over sodium sulfate. 
The solvent was removed by evaporation and was dried by means of a vacuum pump to give the title compound (1 .25 
g, 88%). 

[0129] 1 H-NMR (CDCI 3 ): 5 2.43 (s, 3H), 2.49 (s, 3H), 7,31 (d, J = 3.2 Hz, 1 H), 7.60 (d, J = 3.4 Hz, 1 H), 7.85 (d, J = 
15 3.2 Hz, 1 H), 8.01 (d, J = 3.2 Hz, 1 H) 

Production Example 2: 1-(1,3-Thiazol-2-yl)-1-ethyiamine 

[0130] 1-(1,3-Thiazol-2-yi)-1-ethanone oxime (710 mg) was dissolved in methanol (10 ml) to prepare a solution. 

20 Ammonium chloride (1 .35 g) and zinc (powder) (6.5 g) were added io the solution, and the mixture was heated under 
reflux for 2 hr. Thereafter, 1 0% sodium hydroxide ( 1 0 ml) was added thereto, and the mixture was extracted three times 
with chloroform. The organic layer was washed with saturated brine and was dried over sodium sulfate. The solvent 
was removed by evaporation and was dried by means of a vacuum pump to give the title compound (580 mg, 91%), 
[0131] 1H-NMR (CDCI3): 8 1.55 (d, J = 6.8 Hz, 3H), 4.43 (q, J = 6.8 Hz, 3H), 7.24 (d, J = 3.4 Hz, 1H), 7.71 (d, J = 

25 3.2 Hz, 1 H) 

[0132] 1-(1,3-Thiazol-2-yi)-1-ethylamine (racemate) (2.0 g) was dissolved in dichloromethane (20 ml) to prepare a 
30 solution. Triethylamine (2,5 mi) was added to the solution, and the mixture was cooled to 0°C. Di-tert-butyl dicarbonate 
(3.7 g) was added thereto, and the mixture was stirred at room temperature for 3 hr. Water (40 ml) was added thereto, 
and the mixture was extracted three times with chloroform. The organic layer was washed with saturated brine and 
was dried over sodium sulfate. The solvent was removed, and the residue was purified by chromatography on silica 
gel using hexane/ethyl acetate for development to give tert-buiyl N-[1-(1 ,3-thiazol-2-yi)ethyljcarbamate (racemate) (2.8 
35 g, 62%). 

[0133] 1 H-NMR (CDCI3): S 1.46 (s, 9H), 1.60 (d, J = 6.8 Hz, 3H), 5.12 (br, 1H), 5.25 (br, 1H), 7.25 (dd, J = 0.5, 3.2 
Hz, 1H), 7.70 (dd, J = 0.5, 3.2 Hz, 1H) 

[0134] Tert-buty! N-[1 -(1 ,3-thiazo!-2-y!)ethy!jcarbamate (racemate) prepared above was resolved into optical isomers 
with an optica! isomer resolution column (Daicel Chemical industries, Ltd.). Optically active N-[1-(1 ,3-thiazol-2-yi)ethyl] 

40 carbamate (400 mg) was dissolved in dichloromethane (10 ml) to prepare a solution which was then cooled to 0"C. 
Trifluoroacetic acid (4 mi) was added to the cooled solution, and the temperature of the mixture was then raised io 
room temperature before the mixture was stirred for 90 roin. Thereafter, 10% aqueous sodium hydroxide solution was 
added thereto, and, after it was confirmed that the solution was rendered basic, the solution was stirred at room tem- 
perature for 30 min and was then extracted three times with chloroform. The organic layer was washed with saturated 

4s brine and was dried over sodium sulfate. The solvent was removed by evaporation and was dried by means of a vacuum 
pump to quantitatively give the title compound. 

Production Example 4: l-(5-Methyl-l ,3-thi3zoi-2-yl)-1-ethaoone 

so [0135] Commercially available 5-rnethy!-1 ,3-thiazo!e (218 mg) was dissolved in tetrahydrofuran (5 ml) to prepare a 
solution which was then cooled to -78°C. A hexane solution (1 .56 M) (1 .4 ml) of n-butyllithium was slowly added to the 
cooled solution over a period of 10 min, and the mixture was stirred at -78° C for 2 hr. N-Methoxy-N-methyiacetamide 
(206 mg) was dissolved in tetrahydrofuran (2 ml) to prepare a solution which was then slowly added thereto over a 
period of 1 0 min, followed by stirring at -78°C for 2 hr. The cooling bath was removed, an aqueous saturated ammonium 

55 chloride solution (5 ml) was added, and the mixture was stirred for 30 min. Further, water (5 mi) was added thereto, 
and the reaction solution was extracted with ethyl acetate. The organic layer was washed with saturated brine and was 
dried over sodium sulfate. The solvent was removed, and the residue was purified by chromatography on silica gel 
using hexane/ethyl acetate for development to give the title compound (267 mg, 86%). 
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[0138] 1 H-NMR (CDCi 3 ): 5 2.56 (d, J = 1 .0 Hz, 3H), 2.67 (s, 3H), 7.65 (d, J= 1.0 Hz, 1 H) 
Production Example 5: i-(4,5-Dimeihyi-1,3-thiazoi-2-yl)-1-ethanone 

5 [0137] Commercially available 4,5-dimethyl-1 ,3-thiazole (453 mg} was dissolved in ietrahydrofuran {10 mi) to prepare 
a solution which was then cooled to -78°C. A hexane solution (1 .56 M) (2.8 ml) of n-butyiiithium was slowly added over 
a period of 1 0 min, and the mixture was stirred at -78° C for 2 nr. N-Methoxy-N-methyiacetamide (454 mg) was dissolved 
in tetrahydrofuran (2 ml) to prepare a solution which was then slowly added over a period of 10 min, and the mixture 
was stirred at -78°C for 2 hr. The cooling bath was removed, an aqueous saturated ammonium chloride solution (10 

10 mi) was added, and the mixture was stirred for 30 min. Further, water (10 ml) was added, and the reaction solution 
was extracted with ethyl acetate. The organic layer was washed with saturated brine and was dried over sodium sulfate. 
The solvent was removed, and the residue was purified by chromatography on silica gel using hexane/ethyl acetate 
for development to give the title compound (609 mg, 98%). 

[0138] 1 H-NMR (CDCI 3 ): 8 2.40 (d, J = 0.7 Hz, 3H), 2.44 (s, 3H), 2.64 (d, J = 0.7 Hz, 3H) 

15 

Example 1: N-{4-;(6,7-Dimeihoxy-4-quinolyl)oxyiphenyP r N41--(4-fluorophenyl)ethyljurea 

[0139] 4-[(6,7-Dimethoxy-4-quinoiyl)oxy]aniline (20 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, and 
?o the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-fluorophenyl)ethylamine (35 mg) in 
chloroform (0.2 ml) was added thereto, and (he mixture was stirred at room temperature for 1 0 hr. The reaction solution 
was purified by chromatography on silica gel using chloroform/methanol for development to give the title compound 
(2 mg, yield 8%). 

[0140] 1H-NMR (CDCI3): 1.49 (3H, d, J = 6.83 Hz), 4.04 (3H, s), 4.06 (3H, s), 4.92 - 4.99 (1H, m), 6.42 (1H, d, J = 
25 5.34 Hz), 7,02 (2H, dd, J = 8.54, 8.54 Hz), 7.07 (2H, d, J = 8,78 Hz), 7.33 (2H, dd, J = 8.54, 5,37 Hz), 7.37 (1 H, s), 
7.46 (2H, d, J =8.78 Hz), 7.57 (1H, s), 8.39 (1H, d, J = 5.34 Hz) 
[0141] Mass spectrometry value (ESI-MS, m/z): 460 (M-1) 

Example 2: N-{4-[(6,7-Dimethoxy-4-quinoiyl)oxy)phenyl}-N'-}(1S)-1-(4-fiuorophenyl)ethyi]urea 

30 

[0142] 4-[(6,7-Dimethoxy-4-quinoiyl)oxy]anlllne (30 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(4-fluorophenyi)ethylamine (35 mg) 
in chloroform (0.2 m!) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred mixture 
35 was purified by chromatography on silica ge! using chloroform/methanol for development to give the title compound 
(33 mg, yield 71%). 

[0143] 1 H-NMR (CDCI3): 6 1 .49 (3H, d, J = 6.83 Hz), 4.04 (3H, s), 4.04 (3H, s), 4.94 - 4.99 (1 H, m), 6.42 (1 H, d, J = 
5.34 Hz), 7.04 (2H, dd, J = 8.78, 8.78 Hz), 7.09 (2H, d, J = 8.54 Hz), 7.33 (2H, dd, J = 8.54, 5.37 Hz), 7.37 (1H, s), 

7.46 (2H, d, J = 8.78 Hz), 7.57 (1H, s), 8.42 (1H, d, J = 5.10 Hz) 
40 [0144] IVIass spectrometry value (ESI-MS, m/z): 462 (M + +1) 

[0145] [a] D 24 -27.5° (c0.5, CHCI 3 ) 

Example 3: N-{4-[(6,7-Dimethoxy-4-quinolyl)oxy]phenylJ-N'-[(1 R)- 1-(4-fiuorophenyl)ethyljurea 

4S [0146] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]aniiine (30 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1 -(4-fiuorophenyi)ethyiamine (35 mg) 
in chloroform (0.2 rn!) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred mixture 
was purified by chromatography on silica gei using chloroform/methanol for development to give the title compound 

50 (28 mg, yield 60%). 

[0147] 1 H-NMR (CDCI3): 5 1 .51 (3H, d, J = 6.83 Hz), 4.04 (3H, s), 4.06 (3H, s), 4.94 - 4.99 (1 H, m), 6.42 (1 H, d, J = 
5.34 Hz), 7,02 (2H, dd, J = 8.54, 8.54 Hz), 7.07 (2H, d, J = 8.78 Hz), 7.33 (2H, dd, J = 8.54, 5,37 Hz), 7.39 (1H, s), 

7.47 (2H, d, J = 8.78 Hz), 7.57 (1H, s), 8.41 (1H, d, J = 5.10 Hz) 
[0148] Mass spectrometry value (ESI-MS, m/z): 462 (M + +1) 

55 [0149] [a] D 24 +27.1° (c0.5, CHCi 3 ) 
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Example 4: N-{2-Chloro-4-|(6 J-duiiethoxy-4-quinQiy;)oxyjphenyl}-,N'-[1-(4-fliJorophenyl)6thyljurea 

[0150] 2-Chloro-4-[(6,7-dimethoxy-4-qul>'iolyl)oxyjaniNne (82 mg) was dissolved in chloroform {2 mi) and triethyi- 
amine (0.2 ml) io prepare a solution. A solution of triphosgene (70 mg) In chloroform (0.4 mi) was then added to the 
5 solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-fiuorophenyl)ethyiamine 
(70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (40 mg, yield 32%). 

[0151] 1 H-NMR (CDCU); 1.54 (3H, d, J = 6.83 Hz), 4.03 (3H, s), 4.04 (3H, s), 4.96 (1H, m), 5.21 (1H, d, J = 6.59 
10 Hz), 6.45 (1H, d, J = 5.37 Hz), 6.77 (1H, s), 7.03-7.10 (3H, overlapped), 7. 17 (1H, d, J = 2.68 Hz), 7.36 (2H, dd, J = 
6.59, 3.42 Hz), 7.42 (1H, s), 7.49 (1H, s), 8.26 (1H, d, J = 9.03 Hz), 8.48 (1H, d, J = 5.37 Hz) 
[0152] Mass spectrometry value (ESI-MS, m/z): 494 (M-1) 

Example 5: N-{2-Chloro-4-[(6,7-dimethoxy-4-quinolyl)Oi<y]phenyl}-N'-[(1S)-1 -(4-fluorophenyl)ethyl]urea 

15 

[0153] 2-Chioro-4-[(6,7-dimeihoxy-4-quino!yl)oxy]aniline (30 mg) was dissolved in chloroform (1 ml) and triethyl- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(4-f!uorophenyl)ethyl- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
20 The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 
the title compound (9 mg, yield 21%}. 

[0154] 1 H-NMR (CDCI 3 ): 1 .55 (3H, d, J = 6.83 Hz), 4.04 (3H, s), 4.04 (3H, s), 4.92 - 4.98 (1 H, m), 5.07 (1 H, d, J = 
6.59 Hz), 6.45 (1H, d, J = 5.12 Hz), 6.71 (1H, s), 7.04 - 7.10 (3H, overlapped), 7.18 (1H, d, J = 2.68 Hz), 7.38 (2H, dd, 
J = 8.78, 5.34 Hz), 7.42 (1H, s), 7.50 (1H, s), 8.26 (1H, d, J = 9.03 Hz), 8.49 (1H, d, J = 5.37 Hz) 
25 [0155] Mass spectromelric value (ESI-MS, m/z): 496 (M+1) 
[0156] [a] D 24 -32.5° (c0.25, CHCI 3 ) 

Example 6: N^2^loro^(6,7Kiimethoxy^uinolyl)oxy]phenyl}-N , -[(1R)-1-(4-tjiiorophenyj)eihyj{urea 

30 [0157] 2-Chloro~4-[(6,7-dimethoxy-4-qiiinoiyl)oxy]aniline (30 mg) was dissolved in chloroform (1 ml) and triethyi- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1 -(4-fluorophenyl)ethyl- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture -was purified by chromatography on silica gel using chloroform/methanol for development to give 

35 the title compound (17 nig, yield 37%). 

[0158] 1 H-NMR (CDCI3): 1.55 (3H, d, J = 6.83 Hz), 4.04 (3H, s), 4.04 (3H, s), 4.92 - 4.98 (1H, m), 5.03 (1H, d, J = 
6.83 Hz), 6.45 (1H, d, J = 5.37 Hz), 6.69 (1H, s), 7.03 - 7.10 (3H, overlapped), 7.18 (1H, d, J = 2.68 Hz), 7.38 (2H, dd, 
J = 5.37, 8.78 Hz), 7.42 (1H, s), 7.49 (1H, s), 8.26 (1H, d, J = 9.03 Hz), 8.49 (1H, d, J = 5.37 Hz) 
[0159] Mass spectrometry value (ESI-MS, m/z): 496 (M+1 ) 

40 [0160] [a] D 25 +27.9 :! (cO.25, CHCI 3 ) 

Example 7: N-{4-[(6,7-Dimethoxy-4-qu;nolyl)oxy]-2,5-dimethylphenyl}-N'-[1-(4-fluorophenyl)ethyl]urea 

[0161] 4-[(6,7-Dimeihoxy-4-quino!yl)oxy]-2,5-dimethoxyanlllne (81 mg) was dissolved in chloroform (2 ml) and tri- 
4s ethylamine (0.2 ml) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 ml) was then added to 
the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(4-fluorophenyl)ethylamine 
(35 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (41 mg, yield 33%). 

50 [0162] 1 H-NMR (CDCI3): 1.49 (3H, d, J = 6.83 Hz), 2.09 (3H, s), 2.12 (3H, s), 4.04 (3H, s), 4.05 (3H, s), 4.97 (1H, 
m), 5.05 (1H, d, J = 6.80 Hz), 6.09 (1H, s), 6.27 (1H, d, J = 5.37 Hz), 6.91 (1H, s), 7.02 (2H, dd, J = 8.52, 6.36 Hz), 
7.33 (2H, dd, J = 8.52, 5.12 Hz), 7.42 (1H, s), 7.52 (1H, s), 7.57 (1H, s), 8.43 (1H, d, J = 5.37 Hz) 
[0163] Mass spectrometric value (ESI-MS, m/z): 488 (M-1 } 

55 Example 8: N-{4^(6,7-Dimethoxy-4Kjuinolyl)oxyi-2 i 5Kjim6thylphenyl}-N'-[(lS)-1-(4-fluorophenyl)6thyi]urea 

[0164] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2,5-dimethoxyanlllne (30 mg) was dissolved in chloroform (1 mi) and tri- 
ethylamine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to 
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the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(4-fiuorophenyl) 
ethylamine {35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 
hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methane! for development to give 
the title compound (35 mg, yield 77%). 
5 [0165] 1 H-NMR (CDCI 3 ): 1 .49 (3H, d, J = 6.34 Hz), 2.09 (3H, s), 2.13 (3H, s), 4.05 {3H, s), 4.05 (3H, s), 4.95 ■ 5.00 
(2H, m), 6.28 (1 H, d, J = 5.37 Hz), 6.92 (1 H, s), 7.04 (2H, dd, J = 8.78, 8.78 Hz), 7.33 (2H, dd, J = 8.54, 5.12 Hz), 7.42 
(1H, s), 7.51 (1H, S), 7.57 (1H, s), 8.44 (1H, d, J = 5.12 Hz) 
[0186] IVIass spectrometry value (ESI-MS. m/z): 490 (M+1 ) 
[0167] [a| D 25 +9.6° (c0.5, CHCI 3 ) 

10 

Example 9 Nh4](6 7-Dimeihoxi ; -4-q-;-":0 yljox;.' 2 b le-.-.lf he.-/-; N jlj.R}1->4 flucrc^heny.gthyljurea 

[0168] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2,5-dimethoxyaniline (30 mg) was added to chloroform (1 ml) and triethyl- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 
is solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1-(4-f!uorophenyl)ethyl- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on s:i:ca gei using chloroform/methanol for development to give 
the title compound (35 mg, yield 77%). 

[0169] 1 H-NMR (CDCI3): 1.49 (3H, d, J = 6.34 Hz), 2.09 (3H, s), 2.13 (3H, s), 4.04 (3H, s), 4.05 (3H, s), 4.95 - 5.00 
20 (2H, m), 6.04 (1H, s), 6.28 (1H, d, J = 5.37 Hz), 6.92 (1H, s), 7.04 (2H, dd, J = 8.78, 8.78 Hz), 7.33 (2H, dd, J = 8.78, 
5.12 Hz), 7.42 (1H, s), 7.51 (1H, s), 7.57 (1H, s), 8.44 (1H, d, J = 5.12 Hz) 
[0170] IVIass spectrometry value (ESI-MS, m/z): 490 (M+1 ) 
[0171] [a] D 24 -11.5° (c0.5, CHCI3) 

?s Example 1 0: N-{3-Chloro-4-[(6,7-dimethQxy-4-quinolyl)oxy]phenyl}-N'-[1 -{44luoropheny1)eihyljure5 

[0172] 3-Chloro-4-[(6,7-dimethoxy-4-qulnolyl)oxyjaniline (83 mg) was dissolved in chloroform (2 ml) and triethyl- 
amine (0.2 mi) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-fluorophenyi)ethyiamine 
30 (70 mg) in chloroform (0.4 mi) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gei using chloroform/methanol for development to give the title com- 
pound (36 mg, yield 29%). 

[0173] 1 H-NMR (CDCI3): 1.43 (3H, d, J = 6.83 Hz), 4.01 (3H, s), 4.05 (3H, s). 4.98 (1H. m), 5.44 (1H, d, J = 7.07 
Hz), 6.28 (1H, d, J = 5.37 Hz), 7.01 (2H, dd, J = 8.78, 8.78 Hz), 7.10 - 7.31 (4H, overlapped), 7.39 (1H, s), 7.59 (1H, 
35 s), 7.60 (1H, d, J = 2.44 Hz), 8.43 (1H, d, J = 5.37 Hz) 

[0174] Mass spectrometry value (ESI-MS, m/z): 494 <M-1 ) 

bxsmple I N -,3 Ch;orc-4 £{6,/ dimethoxy- 4<|U!nolj»l )oxy]phe; ,xi 1 £> 1 (4 flucrcphenyijeihyjjurea 

40 [0175] 3-Chloro-4-[(6,7-dimethoxy-4-quinolyl)oxyjaniline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) In chloroform (0.2 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 S)-1-(4-fluorophenyl)ethyl- 
amlne (35 mg) in chloroform (Q.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gei using chloroform/methanol for development to give 

45 the title compound (26 mg, yield 58%). 

[0178] 1 H-NMR (CDCI3): 1 .48 (3H, d, J = 6.83 Hz), 4.01 (3H, s), 4.05 (3H, s), 4.94 ■ 4.99 (1 H, m), 5.43 (1 H, d, J = 
6.83 Hz), 6.28 (1 H, d, J = 5.37 Hz), 7.02 (2H, dd, J = 8.78, 8.78 Hz), 7.11 (1H, d, J = 8.78 Hz), 7.18 (s, 1 H), 7.24 (1 H, 
dd, J = 8,78, 2.68 Hz), 7.28 (1H, dd, J = 5.37, 8.78 Hz), 7.39 (1H, s), 7.59 (1H, s), 7.60 (1H, d, J = 2.44 Hz), 8.43 (1H, 
d, J =5.12 Hz) 

50 [0177] Mass spectrometry value (ESI-MS, m/z): 494 (M-1 ) 
[0178] [*xj D 24 45.1° (c0.5, CHCI3) 

Example 12: N-{3-Chloro-4-[(6,7-dirn8thoxy-4-auinoly!)oxy]phenyl}-N'-[(1R)-1-(4-nuorophenyi)ethyi]urea 

55 [0179] 3-Chloro-4-[(6,7-dimethoxy-4-quinolyl)oxy]aniline (30 mg) was dissolved in chloroform (1 ml) and triethyl- 
amlne (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) In chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1-(4-f!uorophenyl)ethyl- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
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The stirred mixture was purified by chromatography on silica gel using chioroform/methanoi for development to give 
the titie compound {26 mg, yield 57%). 

[0180] 1 H-NMR (CDCI 3 ): 1.50 (3H, d, J = 8.83 Hz), 4.03 {3H, s), 4.05 (3H, s), 4.92 - 5.00 (1H, m), 5.21 (1H, d, J = 
7.08 Hz), 6.29 (1H, d, J = 5.12 Hz), 6.84 (s, 1H), 7.04 (2H, dd, J = 8.78, 8.78 Hz), 7.12 (1H, d, J = 8.78 Hz), 7.25 (1H, 
5 dd, J = 8.78, 2.44 Hz), 7.31 (2H, dd, J = 8.54, 5.37 Hz), 7.41 (1H, s), 7.59 (1H, s), 7.61 (1H, d, J = 2.44 Hz), 8.44 (1H, 
d, J = 5.37 Hz) 

[0181] Mass spectrometry; value (ESI-MS, m/z): 496 (M+1 ) 
[0182] [a3 D 25 +44.2° (c0.5, CHCI 3 ) 

10 Example 13: N^^SJ-Dimethoxy^-qulnoly^oxyj^-rnethyiphenyll-NHI-H-flLiorophenyijeihyijurea 

[0183] 4-[(6,7-Dimethoxy-4-quinoiyl)oxy]-2-methylaniline {78 mg) was dissolved in chloroform (2 ml) and iriethyi" 
amine {0.2 mi) to prepare a solution. A solution of triphosgene {70 mg) in chloroform {0.4 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-{4-flijorophenyi)eihyiamine 
is {70 mg) in chloroform {0.4 mi) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chioroform/methanoi for development to give the title com- 
pound {79 mg, yield 66%). 

[0184] 1 H-NMR (CDCI3): 1.49 (3H, d, J = 6.59 Hz), 2.13 <3H, s), 4.03 (3H, s), 4.04 (3H, s), 4.97 (1H, m), 5.05 (1H, 
d, J = 6.83 Hz), 6.14 <1H, s), 6.46 (1H, d, J = 5.37 Hz), 7.01 - 7.06 (4H, overlapped), 7.32 (2H, dd, J = 8.54, 5.12 Hz), 
SO 7.41 {1 H, s), 7.52 {1 H, s), 7.61 {1 H, d, J = 8.29 Hz), 8.48 {1 H, d, J = 5.37 Hz) 
[0185] Mass spectrometry; value {ESI-MS, m/z): 474 (M-1 ) 

Example 14: N-{4-i(6 ! 7--Dim6ihoxy-4--gulnolyi)oxy]-2-niethylph6nyl}"N'-[(1S)-1-{4"fiiJOrophenyl)6lhyi]urea 

25 [0186] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-methylaniline {30 mg) was dissolved In chloroform {1 ml) and triethyl- 
amine (0.1 mi) to prepare a solution. A solution of triphosgene {35 mg) in chloroform {0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(4-fiuorophenyl)ethyl- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chioroform/methanoi for development to give 

30 the title compound (36 mg, yield 77%). 

[0187] 1 H-NMR (CDCI3): 1.49 (3H, d, J = 6.83 Hz), 2.17 (3H, s), 4.03 (3H, s), 4.05 (3H, s), 4.87 (1H, d, J = 6.83 Hz), 
4.94 - 4.99 (1 H, m), 5.97 (1H, s), 6.47 <1H, d, J ~ 5.12 Hz), 7.01 - 7.07 (4H, m), 7.33 (2H, dd, J = 8,54, 5.12 Hz), 7.42 
(1H, s), 7.52 (1H, s), 7.58 (1H, d, J = 8.29 Hz), 8.48 (1H, d, J = 5.37 Hz) 
[0188] Mass spectrometry value {ESI-MS, m/z): 476 (M+1 ) 

35 [0189] [a] D 24 +12.6° (c0.5, CHCI 3 ) 

Example 15: N-(4-[(6,7-Dimethoxy^-<iuinolyi)oxy{-2-m8thylph6nyl}-N'-}(1R)-l-(4-fiuorophenyl)ethyliiire3 

[0190] 4-[(6,7-Dimeihoxy-4-quinolyl)oxyj-2-methylanilins {30 mg) was dissolved in chloroform (1 ml) and iriethyi- 
40 amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 

solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1-(4-fiuorophenyl)ethyl- 

amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 

The stirred mixture was purified by chromatography on silica gel using chioroform/methanoi for development to give 

the title compound (26 mg, yield 58%). 
45 [0191] 1 H-NMR (CDCI3): 1 .49 (3H, d, J = 6.59 Hz), 2.14 (3H, s), 4.03 (3H, s), 4.04 (3H, s), 4.92 - 4.99 (1H, m), 6.03 

(1 H, s), 6.47 (1 H, d, J = 5,37 Hz), 7.01 - 7.06 (4H, m), 7.33 (2H, dd, J = 8.78, 5.37 Hz), 7.42 (1 H, s), 7,52 (1 H, s), 7.59 

(1 H, d, J = 9.27 Hz), 8.48 (1 H, d, J = 5.37 Hz) 

[0192] Mass spectrometry; value (ESI-MS, m/z): 476 (M+1 ) 

[0193] [a] D 24 -14.3° (c0.5, CHCI3) 

50 

Example 16: N-{4-[(6 ! 7-Dimethoxy-4-qulnolyl)oxyj-2-rn8thoxyphenyl}-N'-[1-(4-fluorophenyl)ethyl]urea 

[0194] 4-[(6,7-Dimethoxy-4-quinoiyi)oxy]-2-rnethoxyaniline (82 mg) was dissolved in chloroform (2 mi) and iriethyi- 
amine (0.2 mi) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 mi) was then added to the 
55 solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-fiuorophenyl)ethyiamine 
(70 mg) in chloroform (0.4 mi) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chioroform/methanoi for development to give the title com- 
pound (58 mg, yield 47%). 
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[0195] 1 H-NMR (CDCi 3 ): 1.52 (3H, d, J = 6.83 Hz), 3.73 (3H, s), 4.03 (3H, s), 4.04 (3H, s), 4.96 (1H, m), 5.15 (1H, 
d, J = 6.59 Hz), 6.44 {1 hid, J = 5.12 Hz), 6.66 (1 H, d, J = 2.68 Hz), 6.77 (1 H, dd, J = 8.78, 2.68 Hz), 6.87 (1 H, s), 7.04 
(2H, dd, J = 8.78, 8.78 Hz), 7.36 (2H, dd, J = 8.72, 5.37 Hz), 7.41 (1H, s), 7.55 (1H, s), 8.16 (1H, d, J = 8.78 Hz), 8.46 
(1H, d, J = 5.12 Hz) 
5 [0196] Mass spectrometry value (ESI-MS, m/z): 490 (iVS-1) 

Example 17: N-{44(6,7-Dimethoxy^-quinolyl)oxy{-2-methox^henyl}-N'-[(1S)-1-(4-nu orophenyl)ethyi]urea 

[0197] 4-[{6,7-Dimethoxy-4-quino!yl)oxyj-2-methoxyaniline (30 mg) was dissolved in chloroform {1 mi) and triethyi- 
10 amine (0.1 mi) to prepare a solution. A solution of triphosgene (35 ?ng) in chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(4-fjuorophenyl)ethyl- 
arnine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica ge! using chloroform/methanol for development to give 
the title compound (44 mg, yield 98%). 
15 [0198] 1 H-NMR (CDCI 3 ): 1.52 (3H, d, J = 6.83 Hz), 3.73 (3H, s), 4.03 (3H, s), 4.04 (3H, s), 4.96 (1H, m), 5.15 (1H, 
d, J = 6.59 Hz), 6.44 (1 H~d, J = 5.12 Hz), 6.66 (1 H,d,J = 2.68 Hz), 6.77 (1 H, dd, J = 8.78, 2.68 Hz), 6.87 (1 H, s), 7.04 
(2H, dd, J = 8.78, 8.78 Hz), 7.36 (2H, dd, J = 8.72, 5.37 Hz), 7.41 (1H, s), 7.55 (1H, s), 8.16 (1H, d, J = 8.78 Hz), 8.46 
(1H,d, J = 5.12 Hz) 

[0199] Mass spectrometric value (ESI-MS, m/z): 492 (M + +1) 
20 [0200] [os] D 24 -31.6° (c0.5, CHCI 3 ) 

[0201] 4-{(6,7-Dimethoxy-4-quino!yl)oxy]-2-methoxyaniline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
25 amine (0.1 mi) to prepare a solution. A solution of triphosgene (35 mg) In chloroform (0.2 ml) was then added to the 

solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-(4-fiuorophenyl)ethyi- 

amine (35 mg) in chloroform (0,2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 

The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 

the title compound (43 mg, yield 95%). 
30 [0202] n-l-NMR (CDC1 3 ): 1 .53 (3H, d, J = 6.34 Hz), 3.76 (3H, s), 4.04 (3H, s), 4.04 (3H, s), 4,94 - 4,98 (2H, m), 6.44 

(1 H, d, J = 5.1 2 Hz), 6.67 (1 H, d, J = 2.44 Hz), 6.76 (1 H, s), 6.78 (1 H, d, J = 2.44 Hz), 7.06 (2H, dd, J = 8.78, 8.78 Hz), 

7.37 (2H, dd, J = 8.78, 5.37 Hz), 7.41 (1H, s), 7.55 (1H, s), 8.15 (1H, d, J = 8.78 Hz), 8.46 (1H, d, J = 5.37 Hz) 

[0203] Mass spectrometric value (ESI-MS, m/z): 492 (M + +1) 

[0204] [a]r) 25 +30,0° (c0,5, CHCI 3 ) 

35 

Example 19/ N-J4-[{6 7 Dimethoxy-4-guinoiyJ;oxyj-2 'in' on^si-,. / : e y! « ,1 - 4 fluoropheny:)eihyl]urea 

[0205] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-{trif!uoromethy!)aniiine (91 mg) was dissolved in chloroform (2 ml) and 
triethylamine (0.2 ml) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 ml) was then added 
40 to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-f!uoropheny!) 
ethylamlne (70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 10 
hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 
the title compound (64 mg, yield 49%). 

[0206] 1H-NMR (CDCI 3 ): 1.52 (3H, d, J = 6.33 Hz), 4.03 (3H, s), 4.04 (3H, s), 4.94 (1H, m), 5.23 (1H, d, J = 6.59 
45 Hz), 6.44 (1H, d, J = 5.37 Hz), 6.57 (1H, s), 7.05 (2H, dd, J = 8.78, 8.78 Hz), 7.34 (3H, overlapped), 7.39 (1H, d, J = 
2,93 Hz), 7.43 (1H, s), 7,49 (1H, s), 8,14 (1H, d, J = 9,03 Hz), 8.50 (1H, d, J = 5.37 Hz) 
[0207] Mass spectrometric value (ESI-MS, m/z): 528 (M-1 ) 

Example 20: N-[4-[(6,7-Dimethoxy-4-quiriolyl)oxyj-2-(trifluoron^ 

50 

[0208] 4-[(6,7-Dirnethoxy-4-quino!yl)oxy3-2-(trifiuorornethy!)anlllne (30 mg) was dissolved in chloroform (1 ml) and 
triethylamine (0.1 mi) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0,2 ml) was then added 
to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 S)-1 -(4-fiuorophenyl) 
ethylamlne (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 
55 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 
the title compound (9 mg, yield 20%). 

[0209] 'H-NMR (CDCI 3 ): 1 ,53 (3H, d, J = 6.83 Hz), 4.04 (3H, s), 4.05 {3H, s), 4.89 - 4.96 (1 H, m), 5.07 (1 H, s), 6,44 
(1 H, d, J = 5.37 Hz), 6.50 (1 H, s), 7.06 (2H, dd, J = 8.78, 8.78 Hz), 7.33 - 7.40 (4H, rn), 7.43 (1 H, s), 7.49 (1 H, s), 8.1 3 
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(1 H, d, J = 9.03 Hz), 8.50 {1 H, d, J = 5.12 Hz) 

[0210] Mass spectrometry value {ESI-MS, m/z): 530 (M+1) 

[0211] [a3 D 24 -40.4° {cO.25, CHCI 3 ) 

5 Example 21: N^4-[(6J-Dimethoxy^-quinoiyi)oxy]-2-(tn^ 

[0212] 4-[(6 1 7-Dimeihoxy-4-quino!yl)oxy]-2-(irifiuoromethyl)aniline (30 mg) was dissolved in chloroform {1 ml) and 
triethylamine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added 
to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1 -(4-fluorophenyl) 
io ethylamine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 
hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanoi for development to give 
the title compound (15 mg, yield 34%). 

[0213] 1 H-NMR (CDCI 3 ): 1.53 (3H, d, J = 6.83 Hz), 4.04 (3H, s), 4.05 (3H, s), 4.90 - 4.96 (1H, m), 5.14 (1H, d, J = 
6,59 Hz), 6.45 (1H, d, J = 5.37 Hz), 6.53 (1H, s), 7.05 (2H, dd, J = 8.78, 8.78 Hz), 7.31 - 7.36 (3H, m), 7.39 (1H, d, J 
15 = 2.68 Hz), 7.43 (1H, s), 7.49 (1H, s), 8.13 (1H, d, J = 9.03 Hz), 8.50 (1H, d, J = 5.37 Hz) 
[0214] Mass spectrometric value (ESI-MS, m/z): 530 (M+1 ) 
[0215] [a] D 25 +39.4° (cO.25, CHCI 3 ) 

Example 22: N444(6J-Dimethoxy^^uinolyi)oxyJ-3-methoxyphenyl}-N , -[1-(4-fluorophenyl)ethyl]urea 

20 

[0216] 4-[(6,7-Dimeihoxy-4-qtiinoiyl )oxy]-3-methoxyaniline (82 mg) was dissolved in chloroform (2 mi) and triethyl- 
amine (0.2 mi) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 mi) was then added to the 
solution, and the mixture was stirred al room temperature for one hr. Next, a solution of 1-(4-fluorophenyl)ethyiamine 
(70 mg) in chloroform (0.4 mi ) was added thereto, and the mixture was stirred ai room temperature for 1 0 hr. The stirred 
?s mixture was purified by chromatography on silica gel using chloroform/methanoi for development to give the title com- 
pound (60 mg, yield 49%). 

[0217] 1 H-NMR (CDCI3): 1 .48 (3H, d, J = 6,83 Hz), 2.12 (3H, s), 2.16 (3H, s), 4.05 (3H, s), 4.05 (3H, s), 4.77 (1 H, d, 
J = 7.07 Hz), 4.97 - 5.00 (1H, rn), 5.97 (1H, s), 6.25 (1H, d, J = 5.12 Hz), 6.99 (1H, dd, J = 8.54 Hz), 7.04 (2H, dd, J = 
8.78, 8.78 Hz), 7.31 (2H, dd, J = 5.12, 8.78 Hz), 7.43 (1H, s), 7.59 (1H, s), 8.44 (1H, d. J = 5.37 Hz) 
30 [0218] Mass spectrometric value (ESI-MS, m/z): 490 (M-1 ) 

Example 23: N-(4-[(6,7-Dimethoxy-4-quinolyl)oxyj-3-methoxyphenyl}-N'-[(1S)-1-(4-fluofophenyl)ethyl{urea 

[0219] 4-[(6,7-Dimethoxy-4-quino!yl)Ox.y]-3-methoxyaniline (30 mg) was dissolved in chloroform (1 ml) and triethyl- 
35 amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 

solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(4-fiuorophenyl)ethyl- 

amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 

The stirred mixture was purified by chromatography on silica gel using chloroform/methanoi for development to give 

the title compound (45 mg, yield 100%). 
40 [0220] 1H-NMR (CDCI 3 ): 1.48 (3H, d, J = 6.83 Hz), 3.71 (3H, s), 4.00 (3H, s), 4.04 (3H, s), 5.00 (1H, m), 5.48 (1H, 

d, J = 7.32 Hz), 6.29 (1H, d, J = 5,37 Hz), 6.62 (1H, dd, J = 8.54, 2.44 Hz), 6.99 (3H, overlapped), 7.19 (1H, s), 7.29 

(1H, dd, J = 8.54, 5.12 Hz), 7.38 (1H, s), 7.47 (1H, d, J = 2.44 Hz), 7.61 (1H, s), 8.41 (1H, d, J = 5.37 Hz) 

[0221] Mass spectrometric value (ESI-MS, m/z): 492 (M+1 ) 

[0222] [a] D 25 -35.5 (c0.5, CHCI 3 ) 

45 

Example 24: NH4-g(6,7-Dimethoxy4-qui?X3ly)oxyj-3-rnetho:<ypher;yl}-N l --[(l R)-1 -(4-fitJorophenyi)e;hyi]ufea 

[0223] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-3-methoxyaniline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
amine (0.1 mi) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 
so solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1 -(4-fluorophenyl )ethyl- 
arnlne (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chloroform/methanoi for development to give 
the title compound (44 mg, yield 97%), 

[0224] 1 H-NMR (CDCI 3 ): 1.48 (3H, d, J = 6.83 Hz), 3.71 (3H, s), 4.00 (3H, s), 4.04 (3H, s), 5.00 (1H, m), 5.48 (1H, 
55 d, J = 7.32 Hz), 6.29 (1 H, d, J = 5,37 Hz), 6.62 (1H, dd, J = 8.54, 2.44 Hz), 6.99 (3H, overlapped), 7.19 (1 H, s), 7.29 
(1H, dd, J = 8.54, 5.12 Hz), 7.38 (1H, s), 7.47 (1H, d, J = 2.44 Hz), 7.61 (1H, s), 8.41 (1H, d, J = 5.37 Hz) 
[0225] Mass spectrometric value (ESI-MS, m/z): 492 (M + +1) 
[0226] [a] D 25 +35.8° (c0.5, CHCI 3 ) 
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Example 2-5: N-{4-[(6 ! 7-Dim6thoxy-4-quinolyi)oxyj-2,3-dimeth^phenyl}-N'-[1-(4-fluorophenyl)ethyl]ur6a 

[0227] 4-[(6,7-Dimeihoxy-4-quino!yl)oxy]-2,3-dimethylaniline (81 mg) was dissolved in chloroform (2 ml) and triethyl- 
amine (0.2 ml) io prepare a solution. A solution of triphosgene (70 mg) In chloroform (0.4 ml) was then added to the 
5 solution, and the mixture was stirred ai room temperature for one hr. Next, a solution of 1-(4-fiuorophenyl)ethyiamine 
(70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (6 mg, yield 5%). 

[0228] 1 H-NMR (CDCI 3 ): 1.48 (3H, d, J = 6.83 Hz), 2.11 (3H, s), 2.16 (3H, s), 4.06 (6H, s), 4.78 (1H, d, J = 5.86 Hz), 
10 5.00 (1H, m), 5.97 (1 H, s), 6.26 (1 H, d, J = 5.37 Hz), 6.90 - 7.25 (5H, overlapped), 7.30 (2H, m), 7.46 (1H,s), 7.59 (1H, 
s), 8.44 (1H, d, J = 5.37 Hz) 

[0229] Mass spectrometry value (ESI-MS, m/z): 488 (M-1 ) 
Example 26: N--{4-[(6,7-Dimeihoxy-4-qulnolyi)oxy^ 

15 

[0230] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2,3-dirrtethyianiline (30 mg) was dissolved in chloroform (1 mi) and iriethyl- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. A solution of (1S)-1-(4-fjuorophenyl)ethyiamine 
(35 mg) in chloroform (0.2 ml) was then added io the solution, and the mixture was stirred at room temperature for 10 
'<'0 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 
the title compound (34 mg, yield 76%). 

[0231] 1 H-NMR (CDCI 3 ): 1.48 (3H, d, J = 6.83 Hz), 2.11 (3H, s), 2.16 (3H, s), 4.06 (6H, s), 4.78 (1H, d, J = 5.86 Hz), 
5.00 (1 H, m), 5.97 (1 H, s), 6.26 (1 H, d, J = 5.37 Hz), 6.90 - 7.25 (5H, overlapped), 7.30 (2H. m), 7.46 (1 H, s), 7.59 (1 H, 
s), 8.44 (1 H, d, J = 5.37 Hz) 
25 [0232] Mass spectrometry value (ESI-MS, m/z): 488 (M-1 ) 
[0233] [a] D 25 +30.0° (c0.5, CHCI 3 ) 

Example 27: N444(6J-Dim6thoxy-4-qulnolyi)oxyj-2,3-d:methylphenyi}-N'-K1R)-1-(4-fiuorophenyl)ethyl]urea 

30 [0234] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2,3-dirne;hylaniline (30 mg) was dissolved in chloroform (1 ml) and triethyi- 
amine (0.1 mi) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-(4-fluorophenyl)ethyl- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture -was purified by chromatography on silica gel using chloroform/methanol for development to give 

3s the title compound (37 mg, yield 81%). 

[0235] 1 H-NMR (CDCI 3 ): 1 .48 (3H, d, J = 6,83 Hz), 2.12 (3H, s), 2.16 (3H, s), 4,05 (3H, s), 4.05 (3H, s), 4,77 ( 1 H, d, 
J = 7.32 Hz), 4.98 - 5.04 (1H, mi, 5.99 (1H, s), 6.25 (1H, d, J = 5.37 Hz), 6.99 (1H, d, J = 8.78 Hz), 7.04 (2H, dd, J = 
8.78, 8.78 Hz), 7.31 (2H, dd, J = 5.12, 8.78 Hz), 7.43 (1H, s), 7.59 (1H, s), 8.44 (1H, d, J = 5.12 Hz) 
[0236] Mass spectrometry value (ESI-MS, m/z): 488 (M-1 ■ 

40 [0237] [a] D 24 -35.6° (c0.5, CHCI 3 ) 

Example 28: N-f44(6,7-Dimethoxy-4-C|uinolyl)oxy|-2-fluorophenyl}-N'-l1-(4-{juorophenyl)ethyj}urea 

[0238] 4-[(6,7-Dimeihoxy-4-quino!yl)oxy]-2-fluoroani!ine (79 mg) was dissolved in chloroform (2 ml) and triethylamine 
45 (0.2 ml) to prepare a solution. A solution of tnphosgene (70 mg) :n chloroform (0.4 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-fluorophenyl)ethylamine (70 mg) 
in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred mixture 
was purified by chromatography on silica gel using chloroform/methanol for development to give the title compound 
(39 mg, yield 33%). 

50 [0239] 1 H-NMR (CDCI 3 ): 1,50 (3H, d, J = 6.83 Hz), 4.03 (6H, s), 4.97 (1H, m), 5,55 (1H, d, J = 6.59 Hz), 6.46 (1H, 
d, J = 5.37 Hz), 6.87 - 6.96 (3H, overlapped), 7.01 (1H, dd, J = 8.78, 8.78 Hz), 7.33 (2H, dd, J = 8.54, 5.37 Hz), 7.42 
(1 H, s), 7.50 (1 H, s), 8.1 7 (1 H, dd, J = 9.03, 9.03 Hz), 8.48 (1 H, d, J = 5.37 Hz) 
[0240] Mass spectrometry value (ESI-MS, m/z): 478 (M-1 } 

55 Example 29: N-f4-[(6,7-Dim6thoxy-4-qiiirioiyi)oxyj- 2- fii:oropnenyi}-N'-[(1 S)- 1 ■(4-nuorophenyi)ethyi]urea 

[0241] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-fluoroaniiine (30 mg) was dissolved in chloroform (1 ml) and triethylamine 
(0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) In chloroform (0.2 ml) was then added to the solution, 
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and the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(4-fluorophenyl)ethylamine (35 
mg) in chloroform (0,2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroforrn/methanol for development to give the title corn- 
pound (35 mg, yield 76%). 

5 [0242] 1 H-NMR (CDCi 3 ): 1 ,50 (3H, d, J = 6.83 Hz), 4.03 (6H, s), 4.97 (1 H, m), 5.55 (1 H, d, J = 6.59 Hz), 6.46 (1 H, 
d, J = 5.37 Hz), 6.87 - 6.96 (3H, overlapped), 7.01 (1H, dd, J = 8.78, 8.78 Hz), 7.33 (2H, dd, J = 8.54, 5.37 Hz), 7.42 
(1H, s), 7.50 (1H, s), 8.17 (1H, dd, J = 9.03, 9.03 Hz), 8.48 (1H, d, J = 5.37 Hz) 
[0243] IViass spectrometry value (ESI-MS, m/z): 480 (M + +1) 
[0244] [a) D 24 -45.8° (c0.5, CHCI 3 ) 

10 

Example 30: N-{4-;(6,7-DimethQxy^-qulnolyl)oxyi-2-fiuorophenyi}-N'-[(1R)- 

[0245] 4-[(6,7-Dimethoxy-4-quinolyi)oxy]-2-fluoroani!ine(30 mg) was dissolved in chloroform (1 ml) and iriethyiamine 
(0.1 ml) to prepare a solution, A solution of triphosgene (35 rr-g) in chloroform (0.2 ml) was then added to the solution, 
is and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-{4-fluorophenyl)ethylamine (35 
mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroforrn/rnethanol for development to give the title corn- 
pound (34 mg, yield 74%). 

[0246] 1 H-NMR (CDCI 3 ): 1 .50 (3H, d, J = 6.83 Hz), 4.03 (6H, s), 4.97 (1 H, rn), 5.55 (1 H, d, J = 6.59 Hz), 6.46 (1 H, 
20 d, J = 5.37 Hz), 6.87 - 6.96 (3H, overlapped), 7.01 (1H, dd, J = 8.78, 8.78 Hz), 7.33 (2H, dd, J = 8.54, 5.37 Hz), 7,42 
(1H, s), 7.50 (1H, s), 8.17 (1H, dd, J = 9.03, 9.03 Hz), 8.48 (1H, d, J = 5.37 Hz) 
[0247] IViass spectrometric value (ESI-MS, m/z): 480 (M + +1) 
[0248] [a] D 25 +45.0° (c0.5, CHCI 3 ) 

25 Example 31: N-{4-S(6,7-Diniethoxy-4-quinQlyl)oxy]-3-fiuorophenyl}4^'-j1-(44iiiQrophenyl)ethyi|urea 

[0243] 4-[(6,7-Dimethoxy-4-quinolyl)oxy]-3-fluoroani!ine (79 mg) was dissolved in chloroform (2 ml) and iriethyiamine 
(0.2 ml) to prepare a solution. A solution or triphosgene (70 mg) in chloroform (0.4 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-fluorophenyl)ethylamine (70 mg) 
30 in chloroform (0.4 mi) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred mixture 
was purified by chromatography on silica gei using chloroform/methanol for development to give the title compound 
(55 mg, yield 46%). 

[0250] 1 H-NMR (CDCI 3 ): 1 .43 (3H, d, J = 6.83 Hz), 4.00 (3H, s), 4.05 (3H, s). 4.98 (1 H. m), 5.55 (1 H, d, J = 7.08 
Hz), 6.37 (1H, d, J = 5.37 Hz), 7.00 (2H, dd, J = 8.54, 8.54 Hz), 7.00 (1H, overlapped), 7.10 (1H, dd, J = 8.78, 8.78 
35 Hz), 7.28 (2H, dd, J = 8.54, 5.37 Hz), 7.33 (1H, s), 7.38 (1H, s), 7.46 (1H, dd, J = 12.18, 2.44 Hz), 7.58 (1H, s), 8.44 
(1H, d, J = 5.37 Hz) 

[0251] Mass spectrometric value (ESi-MS, m/z): 478 (M-1 ) 

Example 32: N-{4-t(6,7-Dimethoxy-4-<juioolyi)oxy{-3-fluoropheriyi}-N'-[(1S)-1-(4-fiuorophenyi)ethyi]urea 

40 

[0252] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-3-fluoroani!ine (30 mg) was dissolved in chloroform (1 ml) and triethyiamine 
(0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(4-fiuorophenyi)ethyiamlne (35 
mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
4s mixture was purified by chromatography on silica gel using chloroform/methane! for development to give the title com- 
pound (27 mg, yield 59%). 

[0253] 1 H-NMR (CDCI 3 ): 1.48 (3H, d, J = 6.83 Hz), 4.00 (3H, s), 4.05 (3H, s), 4.98 (1H, m), 5.55 (1H, d, J = 7.08 
Hz), 6,37 (1H, d, J = 5.37 Hz), 7.00 (2H, dd, J = 8.54, 8.54 Hz), 7.00 (1H, overlapped), 7.10 (1H, dd, J = 8.78, 8,78 
Hz), 7.28 (2H, dd, J = 8.54, 5.37 Hz), 7.33 (1H, s), 7.38 (1H, s), 7.46 (1H, dd, J = 12.18, 2.44 Hz), 7.58 (1H, s), 8.44 
50 (1H, d, J = 5,37 Hz) 

[0254] Mass spectrometric value (ESI-MS, m/z): 480 (M + +1) 
[0255] [«] D 24 -45.4° (c0.5, CHCI 3 ) 

Example 33: N-{4^ 

55 

[0258] 4-[(6,7~Dimethoxy-4-quino!yl)oxy]~3~fluoroaniline (30 mg) was dissolved in chloroform (1 ml) and triethyiamine 
(0,1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-(4-fluorophenyl)ethylamine (35 
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mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methano! for development to give the title com- 
pound (30 mg, yield 66%). 

[0257] 1 H-NMR (CDCI 3 ): 1.48 (3H, d, J = 6.83 Hz), 4.00 (3H, s), 4.05 (3H, s), 4.98 (1H, m), 5.55 (1H, d, J = 7.08 
5 Hz), 6.37 (1 H, d, J = 5.37 Hz), 7.00 (2H, dd, J = 8.54, 8.54 Hz), 7.00 (1H, overlapped), 7.10 (1 H, dd, J = 8.78, 8.78 
Hz), 7.28 (2H, dd, J = 8.54, 5.37 Hz), 7.33 (1H, s), 7.38 (1H, s), 7.46 (1H, dd, J = 12.18, 2.44 Hz), 7.58 (1H, s), 8.44 
(1H, d, J = 5.37 Hz) 

[0258] IViass spectrometry value (ESI-MS. m/z): 480 (M + +1) 
[0259] [a| D 25 +44.7= (c.0.5, CHCI 3 ) 

10 

Example 34: N-}(1 S)-1 -(4-BrQmophenyi)ethy1]-N'-{4-[(6,7-diniethoxy-4--quinolyl)oxy]phenyl}urea 

[0260] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]aniline (70 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
mi) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
15 the mixture was stirred stirred at room temperature for 75 min. Next, a solution of (lS)-1-(4-bromophenyi)ethylamine 
(46 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gei using chloroform/methane! for development to give the title corn- 
pound (68 mg, yield 55%). 

[0261] 1 H-NMR (CDCI 3 ): 1 .45 (3H, d, J = 7.07 Hz), 4.02 (3H, s), 4.04 (3H, s), 4.95 (1 H, m), 5.37 (1 H, d, J = 7.32 
20 Hz), 6.42 (1 H, d, J = 5.36 Hz), 7.00 (1 H, s), 7.08 (2H, dd, J = 8.78 Hz), 7.20 (2H, d, J = 8.29 Hz), 7.37 (2H, dd, J = 
8.78 Hz), 7.39 (1H, s), 7.44 (2H, d, J = 8.29 Hz), 7.55 (1H, s), 8.45 (1H, d, J = 5.36 Hz) 
[0262] Mass spectrometry value (ESI-MS, m/z): 520, 522 (M-1 ) 
[0263] [<x] D 25 -33.0° (c0.5, CHCI 3 ) 

?s Example 35: N-{4-S(6,7-Dimethoxy-4-qulnQlyl)oxyjphenyi}-N'-[(1S)-1-(4-nitrophenyi)eihyijurea 

[0264] 4-[(6,7-Dimethoxy-4-quinolyl)oxy]anlline (70 mg) was dissolved in chloroform (1 ml) and triethylamine (0.14 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1S)-1-(4-nitrophenyl)ethylamine hydro- 
30 chloride (47 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 
the title compound (69 mg, yield 60%). 

[0265] 1 H-NMR (CDCI 3 ): 1 .52 (3H, d, J = 7.07 Hz), 4.03 (3H, s), 4.04 (3H, s), 5.11 (1 H, m). 5.26 (1 H, d. J = 6.83 Hz), 
6.43 (1H, d, J = 5.36 Hz), 6.81 (1H, s), 7.12 (2H, d, J = 8.78 Hz), 7.40 (2H, d, J = 8,78 Hz), 7.41 (1H, s), 7.51 (2H, d, 
35 J := 8.78 Hz), 7.55 (1H, s), 8.19 (2H, d, J = 8.78 Hz), 8.46 (1H, d, J = 5.36 Hz) 
[0266] Mass spectromeiric value (ESI-MS, m/z): 487 (M-1 ) 
[0267] [a| D 25 -27.0° (c0.25, CHCI 3 ) 

Example 36: N -{4-[(6,7-Dimethoxy-4-<juioolyi )oxy{phenyi}-N'-[( 1 R)- 1-(4-niirophenyi)ethyijtjrea 

40 

[0268] 4-[(6,7-Dimethoxy-4-quinolyl)oxy]aniiine (70 mg) was dissolved in chloroform (1 ml) and triethylamine (0.14 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1R)-1-(4-nitrophenyl)ethylamine hydro- 
chloride (47 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
45 The stirred mixture was purified by chromatography on silica gel using chloroform/methano! for development to give 
the title compound (16 mg, yield 13%). 

[0269] 1 H-NMR (CDCI 3 ): 1 .52 (3H, d, J = 7.07 Hz), 4.03 (3H, s), 4.04 (3H, s), 5.11 (1 H, m), 5.24 (1 H, d, J = 6.83 Hz), 
6.43 (1H, d, J = 5.36 Hz), 6.76 (1H, s), 7.12 (2H, d, J = 8.78 Hz), 7.40 (2H, d, J = 8,78 Hz), 7.41 (1H, s), 7.51 (2H, d, 
J = 8.78 Hz), 7.55 (1H, s), 8.19 (2H, d, J = 8.78 Hz), 8.46 (1H, d, J = 5.36 Hz) 
50 [0270] Mass spectromeiric value (ESI-MS, m/z): 487 (M-1 ) 
[0271] [a| D 25 +28.0° (c0.5, CHCi 3 ) 

Example 37: N-{4-K6,7-Dimethoxy-4-quinolyi)oxyjphenyl}-N'-j(1S)-1 -pherrylpropyijurea 

55 [0272] 4-[(6,7-Dimethoxy-4-quinolyl)o:<y]an:l:ne (70 mg) was dissolved in chloroform (1 ml) and triethylamine (0,1 
mi) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1S)-1-phenylpropylamine (31 mg) in chlo- 
roform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred mixture was 
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purified by chromatography on siiica gel using chioroform/methano! for development to give the title compound (62 
mg, yield 57%). 

[0273] 1 H-NMR {CDCI 3 ): 0.91 (3H, d, J = 7.56 Hz), 1.82 (2H, m), 4.02 (3H, s), 4.03 (3H, s), 4.71 (1H, m), 5.32 (1H, 
d, J = 7.08 Hz), 6.41 (1H, d, J = 5.37 Hz), 6.87 (1H, s), 7.07 (2H, d, J = 9.02 Hz), 7.28 - 7.36 (8H, overlapped), 7.40 
5 (1H, s), 7.54 (1H, s), 8.45 (1H, d, J = 5.37 Hz) 

[0274] Mass specirometric value (ESI-MS, m/z): 456 (M-1) 
[0275] [a] D 25 -34.7° (cO.25, CHCI 3 ) 

Example 38: N-{4- [(6,7-Dimethoxy-4-quinolyl)oxylphenyi}-N'-[(1 R)-1 -phenylpropyljurea 

10 

[0276] 4-[(6,7-Dimethoxy-4-quino!yl)cxy]arii!ine (70 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 rn!) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1 R)-1 -phenyipropylamine (31 mg) in chlo- 
roform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 nr. The stirred mixture was 
is purified by chromatography on silica gel using chlorofomi/methanol for development to give the title compound (75 
mg, yield 69%). 

[0277] 1 H-NMR (CDCI 3 ): 0.93 (3H, d, J = 7.56 Hz), 1.84 (2H, m), 4.03 (3H, s), 4.04 (3H, s), 4.70 (1H, m), 5.09 (1H, 
d, J = 7.08 Hz), 6.42 (1H, d, J = 5.37 Hz), 6.54 (1H, s), 7.08 (2H, d, J = 9.03 Hz), 7.29 - 7.38 (8H, overlapped), 7.41 
(1H, s), 7.54 (1H, s), 8.45 (1H, d, J = 5.37 Hz) 
20 [0278] Mass specirometric value (ESI-MS, m/z): 456 (M-1 ) 
[0279] [a] D 25 +34.4° (c0.5, CHCI 3 ) 

Example 41: N-{4-i(6 ! 7-Dimeihoxy-4-gLilnolyi)oxy]phenyl}-N4(1S)"1"(4-methylph6nyl)ethyl]ur63 

25 [0280] 4-[(6,7-Dimethoxy-4-quino!yl)Oxy]anlllne (70 mg) was dissolved in chloroform (1 mi) and triethylamlne (0.1 
mi) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1S)-1-(4-methylphenyl)ethylamine (31 mg) 
in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred mixture 
was purified by chromatography on silica ge! using chloroform/methanol for development to give the title compound 

30 (52 mg, yield 48%). 

[0281] 1 H-NMR (CDCI 3 ): 1.49 (3H, d, J = 6.83 Hz), 2.33 (3H, s), 4.02 (3H, s), 4.03 (3H, s), 4.53 (1H, m), 5.15 (1H, 
d, J = 6.83 Hz), 6.41 (1H, d, J = 5.37 Hz), 6.68 (1H, s), 7.07 (2H, d, J = 8.78 Hz), 7.15 (2H, d, J = 7.81 Hz), 7.24 (2H, 
d, J = 7.81 Hz), 7.35 (2H, d, J = 8.78 Hz), 7.40 (1H, s), 7.54 (1H, s), 8.45 (1H, d, J = 5.37 Hz) 
[0282] Mass specirometric value (ESI-MS, m/z): 456 (M-1 ) 
35 [0283] [a] D 24 -32.0° (c0.5, CHCI 3 ) 

Example 42: N"[4-j(6,7-Dirriethoxy-4-quinol yi)c^ 

[0284] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]aniline (70 nig) was dissolved in chloroform (1 ml) and triethylamine (0.1 
40 ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1R)-1-(4-methylphenyl)ethylamine (31 mg) 
in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred mixture 
was purified by chromatography on siiica gel using chloroform/methanol for development to give the title compound 
(68 mg, yield 63%). 

45 [0285] 1 H-NMR (CDCI 3 ): 1.49 (3H, d, J = 6.83 Hz), 2.33 (3H, s), 4.02 (3H, s), 4.03 (3H, s), 4.93 (1H, m), 5.18 (1H, 
d, J = 7.07 Hz), 6.41 (1H, d, J = 5.37 Hz), 6.72 (1H, s), 7.07 (2H, d, J = 8.78 Hz), 7.15 (2H, d, J = 8.05 Hz), 7.24 (2H, 
d, J = 8.05 Hz), 7.35 (2H, d, J = 8.78 Hz), 7.40 (1H, s), 7.54 (1H, s), 8.45 (1H, d, J = 5.37 Hz) 
[0286] Mass spectrometric value (ESI-MS, m/z): 456 (M-1 } 
[0287] [ct] D 24 +31.7° (c0.5, CHCI3) 

50 

Example 43: N-[(1 S)-2,3-Dihydro-1 H-1 -iod6nyl]-N'-{4-[(6,7-dirnethoxy-4-quinolyl)oxyjphenyl}ufea 

[0288] 4-[(6,7-Dimeihoxy-4-quino!yl)oxy]anHine (70 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 mi) was then added to the solution, and 
55 the mixture was stirred at room temperature for 75 min. Next, a solution of (S)-l-aminoindane (31 mg) in chloroform 
(0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred mixture was purified 
by chromatography on silica gel using chloroform/methanol for development to give the title compound (43 mg, yield 
40%). 
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[0289] 1 H-NMR (CDCI 3 +CD 3 OD): 1.83 (1H, m), 2.64 (1H, m), 2.89 (1H, m), 2.99 (1H, m), 4.06 (3H, s), 4.07 (3H, s), 
5.38(1 H,t,J = 7.32 Hz), 6.47 (1 H, d, J = 5.37 Hz), 7.11 (2H, d, J = 8.54 Hz), 7.23 (3H, overlapped), 7.37 (2H, overlapped), 
7.52 (2H, d, J = 8.54 Hz), 7.59 (1H, s), 8.40 (1H, d, J = 5.37 Hz) 
[0290] Mass speeirometric value (ESI-MS, m/z): 454 (M-1) 
5 [0291] [«1 D 24 +10.0° (c0.5, CHCI 3 ) 

Example 44: N-[(1 R)-2,3-Dihydro-1 H-1 -indenylj-N44-[(6,7-riim8thoxy-4-quinolyl)oxy] phenyl}urea 

[0292] 4-[{6,7-Dimethoxy-4-quinoiyl)oxy]anliine {70 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
10 mi) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 rnin. Next, a solution of (R)-l-aminoindane {31 mg) in chloroform 
(0,2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred mixture was purified 
by chromatography on silica gel using chioroform/methanol for development to give the title compound (35 mg, yield 
32%). 

15 [0293] 1 H-NMR (CDCI 3 ): 1.81 (1H, m), 2.63 (1H, m), 2.87 (1H, m), 2.97 (1H, m), 4.05 (6H, s), 5.39 (1H, t, J = 7.56 
Hz), 6.44 (1 H, d, J = 5.37 Hz), 7.10 (2H, d, J = 8.78 Hz), 7.23 (3H, overlapped), 7.36 (1 H, brd, J = 6.83 Hz), 7.38 {1 H, 
s), 7.57 (1 H, s), 8.41 (1 H, d, J == 5.37 Hz) 
[0294] Mass spectromeiric value (ESI-MS, m/z): 454 (M-1 ) 
[0295] [sx| D 24 -9.5° (cO.25, CHCI 3 ) 

20 

Example 45: N-[(1R)-1-(3-3romopher;yi)el.hyi]-N , -{4-[{6,7-difneihoxy-4-qu!?X3!yl)oxyjpheriyi}urea 

[0296] 4-[{6,7-Dimethoxy-4-quinoiyl)oxy]aniiine (70 mg) was dissolved in chloroform (1 ml) and triethylamine (0.14 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
25 the mixture was stirred st room temperature for 75 rnin. Next, a solution of (1 R)-1 -{3-bromophenyl)ethylamine hydro- 
chloride (54 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chioroform/methanol for development to give 
the title compound (70 mg, yield 57%). 

[0297] 1 H-NMR (CDCI 3 ): 1.43 (3H, d, J = 6.83 Hz), 4.01 (3H, s), 4.03 (3H, s), 4.97 (1H, m), 5.72 (1H, d, J = 7.32 
30 Hz), 6.41 (1H, d, J = 5.37 Hz), 7.07 (2H, d, J = 8.78 Hz), 7.16 (1H, t, J = 7.81 Hz), 7,24 (1H, d, J = 7.81 Hz), 7,25 ■■ 
7.40 (3H, overlapped), 7.44 (2H, overlapped), 7.55 (1H, s), 8.44 (1H, d, J = 5.37 Hz) 
[0298] Mass speeirometric value (ESi-MS, m/z): 520, 522 (M-1 ) 
[0299] [a] D 24 +34.3° (c0.5, CHCI 3 ) 

35 Example 46: N-l(1S)-1-(3-Bromophenyl)ethyl3-N'-{4-}(6.7-dimethoxy-4-quinolyj)oxy]phenyi}ur6a 

[0300] 4-[{6,7-Dimethoxy-4-quinoiyl)oxy]aniiiri« (70 mg) was dissolved in chloroform (1 ml) and triethylamine {0.14 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 rnin. Next, a solution of (1S)-1-(3-bromophenyl)ethylamine hydro- 
40 chloride (54 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chioroform/methanol for development to give 
the title compound (76 mg, yield 62%). 

[0301] 1 H-NMR (CDCI3): 1.46 (3H, d, J = 6.83 Hz), 4.02 (3H, s), 4.04 (3H, s), 4.98 (1H, m), 5.38 (1H, d, J = 7,32 
Hz), 6.42 (1H, d, J = 5.37 Hz), 6.69 (1H, s), 7.09 (2H, d, J = 9.03 Hz), 7.19 (1H, t, J = 7.81 Hz), 7.26 (1H, overlapped 
45 with CHCI3), 7.37 - 7.40 (4H, overlapped), 7.47 (1 H, s), 7.55 (1 H, s), 8.45 (1 H, d, J = 5.37 Hz) 
[0302] Mass speeirometric value (ESi-MS, m/z): 520, 522 (M-1) 
[0303] [aj D 24 ~33.5° (c0.5, CHCI 3 ) 

Example 47: N-[(1S)-1-(4-Chlorophenyi)ethyl3-N'-{4-}(6,7-dimethoxy-4-qulnolyi)oxy|phenyi}urea 

50 

[0304] 4-[(6,7-Dirnethoxy-4-quino!yl)oxy]arsH!ne (70 mg) was dissolved in chloroform (1 ml) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 rnin. Next, a solution of (1S)-1-(4-diloraphenyl)ethylamine (36 mg) 
in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred mixture 
55 was purified by chromatography on silica gel using chioroform/methanol for development to give the title compound 
(61 mg, yield 54%). 

[0305] 1 H-NMR (CDCI3+CD3OD): 1.47 (3H, d, J = 6.83 Hz), 4.05 (3H, s), 4.06 (3H, s), 4.95 (1H, q, J = 6.83 Hz), 
6.44 (1H, d, J = 5.37 Hz), 7.08 (2H, d, J = 8.78 Hz), 7.31 (4H, singletiike, overlapped), 7.36 (1H, s), 7.47 (2H, d, J = 



35 



EP 1 535 910 A1 



8.78 Hz), 7.58 (1 H, s), 8.37 (1 H, d, J ~ 5.37 Hz) 

[0306] Mass spectrometric value {ESI-MS, rn/z): 476 (M-1) 

[0307] [a] D 24 -3Q.3° (c0.5, CHC! 3 ) 

5 Example 48: N-[( 1 R )-1 -{4-Chiorophenyl)6thyl]-N'-{4-E(6,7-dimethoxy-4-quinolyl)ox y]phenyl}urea 

[0308] 4-[(6,7-Dimethoxy-4-quinolyl)oxy]aniline (70 mg) was dissolved in chloroform (1 m!) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Nexi, a solution of (1 R)-1-(4-chlorophenyl)ethylamine (36 mg) 
10 in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred mixture 
was purified by chromatography on silica ge! using chloroforrn/rnethanol for development to give the title compound 
(70 mg, yield 62%). 

[0309] 1 H-NMR (CDCI 3 ): 1 .46 (3H, d, J = 6.83 Hz), 4.03 (3H, s), 4.04 (3H, s), 4.96 (1 H, q, J = 6.83 Hz), 6.41 (1 H, d, 
J = 5,37 Hz), 7,06 (2H, d, J = 9.03 Hz), 7.28 (4H, doubletlike, overlapped), 7.37 (1H, s), 7.42 (2H, d, J = 9.03 Hz), 7.56 
15 (1H, s), 8.40 (1H, d, J = 5.37 Hz) 

[0310] Mass spectrometric value (ESI-MS, m/z): 476 (M-1) 
[0311] [a] D 24 +30.3° (c0.5, CHCI 3 ) 

Example 49: N444(6J-Dim6thoxy-4-qulnolyi)oxyjphenyl}-N4(1S)-1-(3-rnethoxyphenyl)elhyi]urea 

20 

[0312] 4-[(6,7-Dirnethoxy-4-quino!yl)oxy]aniiine (70 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
mi) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 mi) was then added to the solution, and 
the mixture was stirred at room temperature for 75 rnin. Next, a solution of (1S)-1-(3-methoxyphenyl)ethylamine (35 
mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
?s mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (67 mg, yield 60%). 

[0313] 1 H-NMR (CDCI3): 1 .47 (3H, d, J = 6,83 Hz), 3.79 (3H, s), 4.04 (6H, s), 4.95 (1 H, q, J = 6.83 Hz), 6.41 (1 H, d, 
J = 5.37 Hz), 6.79 (1H, dd, J = 7.81, 2.20 Hz), 6.90 (1H, d, J = 2.20 Hz). 6.94 (1H, d. J = 7.81 Hz), 7.06 (2H, d, J = 
8.78 Hz), 7.25 (1H, t, J = 7.81 Hz), 7.38 (1H, s), 7.41 (2H, d. J = 8.78 Hz), 7.56 (1H, s), 8.40 (1H, d, J = 5.37 Hz) 
30 [0314] Mass spectrometric value (ESI-MS, m/z): 472 (M-1 ) 
[0315] [a3 D 24 -25.2" (c0.5, CHCI 3 ) 

Example 50: N-{4-[(6J-Dimethoxy-4-qijlnolyl)oxyjphenyj}-N'-[(1R)-1-(3-m6thoxyphenyl)ethyl3ure3 

35 [0316] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]anlllne (70 mg) was dissolved in chloroform (1 ml) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 mi) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1R)-1-(3-methoxyphenyl)ethylamine (35 
mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
40 pound (53 mg, yield 47%). 

[0317] 1 H-NMR (CDCI3): 1.46 (3H, d, J = 6.83 Hz), 3.75 (3H, s), 4.00 (3H, s), 4.03 (3H, s), 4.95 (1H, m), 5.59 (1H, 
d, J = 7.07 Hz), 6.40 (1H, d, J = 5.37 Hz), 6.77 (1H, dd, J = 7.81, 2.20 Hz), 6.88 (1H, d, J = 2.20 Hz), 6.91 (1H, d, J = 
7.81 Hz), 7.05 (2H, d, J = 8.78 Hz), 7,23 (1 H, t, J = 7.81 Hz), 7.28 (1 H, s), 7,36 (2H, d, J = 8.78 Hz), 7.39 (1 H, s), 7,54 
(1H, s),8.43(1H,d, J = 5.37 Hz) 
45 [031 8] Mass spectrometric value (ESI-MS, m/z): 472 (M-1 ) 
[0319] [a] D 24 +25.8° (c0.5, CHCI 3 ) 

Example 51: N-{4-{(6,7-Dimeihoxy-4-qu;nolyi)o:<yjphenyi}-Ni'-j(1 Si- 1 -(2-methoxyphenyl)ethyi]urea 

so [0320] 4-[(6,7-Dimethoxy-4-quinolyi)oxy]anilin9 (70 mg) was dissolved in chloroform (1 mi) and triethylamine (0,1 
mi) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1S)-1-(2-methoxyphenyl)ethylamine (35 
mg) in chloroform (0.2 mi) was added thereto, and Ihe mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give ihe title com- 

55 pound (67 mg, yield 59%). 

[0321] 1 H-NMR (CDCI3): 1.49 (3H, d, J = 6.83 Hz), 3.81 (3H, s), 4.01 (3H, s), 4.04 (3H, s), 5.19 (1H, m), 5.74 (1H, 
br), 6.42 (1 H, d, J = 5.37Hz), 6.90 (1 H, d, J = 7,81 Hz), 6,94 (1 H, t, J = 6.59 Hz), 7.08 (2H, d, J = 8.78 Hz), 7.22 - 7,29 
(2H, overlapped), 7.38 (2H, d, J = 8.78 Hz), 7.40 (1H, s), 7.55 (1H, s), 8.46 (1H, d, J = 5.37 Hz) 
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[0322] Mass specirometric value (ESI-MS, m/z): 472 (M-1) 
[0323] [«] D 24 -17.7° (c0.5, CHCI 3 ) 

Example 52: N-{4-[(6,7-pim^ 

5 

[0324] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]aniline (70 mg) was dissolved in chloroform (1 ml) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1R)-1-(2-meihoxyphenyl)ethylamine (35 
mg) in chloroform (0.2 mi) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
io mixture was purified by chromatography on silica gel using chloroform/methane! for development to give the title com- 
pound (64 mg, yield 57%). 

[0325] 1 H-NMR (CDCI 3 ): 1.48 (3H, d, J = 6.83 Hz), 3.76 (3H, s), 4.00 (3H, si, 4.04 (3H, s), 5.20 (1H, m), 5.86 (1H, 
br), 6.42 (1H, d, J = 5.37 Hz), 6.87 (1H, d, J = 8.29 Hz), 6.92 (1H, t, J = 7.32 Hz), 7.07 (2H, d, J = 9.03 Hz), 7.22 (1H, 
t, J = 7.32 Hz), 7.26 (1H, overlapped with CHCI 3 ), 7.39 (2H, d, J = 9.03 Hz), 7.40 (1H, s), 7.55 (1H, s), 8.43 (1H, d, J 
15 = 5.37 Hz) 

[0326] Mass spectrometric value (ESI-MS, m/z): 472 (M-1 ) 
[0327] [a] D 24 +17.8° (cO.5, CHCI 3 ) 

Example 53: N-{4-[((l7-Dimethoxy-4-Qulnolyi)oxyjphenyl}-N4(1S)-1-(4-methoxyphenyi)eihyliurea 

20 

[0328] 4-[(6,7-Dimethoxy-4-qtiino!yl)oxy]aniline (70 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 mi) was then added to the solution, and 
the mixture was stirred at room temperature for 75 rnin. Next, a solution of (1S)-1-(4-methoxyphenyl)ethylamine (35 
mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
?s mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (63 mg, yield 57%). 

[0329] 1 H-NMR (CDCI 3 ): 1.48 (3H, d, J = 6.83 Hz), 3.78 (3H, s), 4.02 (3H, s), 4.03 (3H, s), 4.92 (1H, m), 5.26 (1H, 
d, J = 6.83 Hz), 6.41 (1H, d, J = 5.37 Hz), 6.37 (2H, d, J = 8.78 Hz), 6.87 (1H. s), 7.07 (2H, d, J = 8.78 Hz), 7.27 (2H, 
d, J = 8.78 Hz), 7.35 (2H, d, J = 8.78 Hz), 7.39 (1H, s), 7.54 (1H, s), 8.44 (1H, d, J = 5.37 Hz) 
30 [0330] Mass spectrometric value (ESI-MS, m/z): 472 (M-1 ) 
[0331] [a] D 24 -33.0" (c0.5, CHCI 3 ) 

Example 54: N-{4-[((x7- Dim6thox y-4-quinolyl)oxyjpheny;^ 

35 [0332] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]aniilne (70 mg) was dissolved in chloroform (1 ml) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (33 mg) in chloroform (0.2 mi) was then added to the solution, and 
the mixture was stirred at room temperature for 75 min. Next, a solution of (1R)-1-(4-methoxyphenyl)ethylamine (35 
mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 

40 pound (56 mg, yield 50%). 

[0333] 1 H-NMR (CDCI 3 ): 1.47 (3H, d, J = 6.83 Hz), 3.77 (3H, s), 4.01 (3H, s), 4.03 (3H, s), 4.92 (1H, m), 5.37 (1H, 
d, J = 6.83 Hz), 6.40 (1H, d, J = 5.37 Hz), 6.85 (2H, d, J = 8.72 Hz), 7.03 (1H, s), 7.06 (2H, d, J = 9.03 Hz), 7.25 (2H, 
d, J = 9.03 Hz), 7.35 (2H, d, J = 8.78 Hz), 7.39 (1H, s), 7.54 (1H, s), 8,44 (1 H, d, J = 5.37 Hz) 
[0334] Mass spectrometric value (ESI-MS, rn/z): 472 (M-1 ) 

45 [0335] [a] D 24 +34.3° (c0.5, CHCI 3 ) 

txample 55 [OK 1 • £3- •Sromophe; - ^1)6thyi]-N' J. ch o. .-A .i 3. : ■ciirr elhoxv qu oy ,c xy.^her.yhureE 

[0336] 2-Chloro-4-[(6,7-dimethoxy-4-qulnolyl)oxyjaniline (83 mg) was dissolved in chloroform (2 mi) and triethyl- 
50 amine (0.2 ml) to prepare a solution. A solution of triphosgene (70 mg) In chloroform (0.4 ml) was then added to the 

solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1-(3-bromophenyl)ethyl- 

amlne (70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 

The stirred mixture was purified by chromatography on silica gel using chloroform/methanol tor development to give 

the title compound (64 mg, yield 46%). 
55 [0337] 1 H-NMR (CDCI 3 ): 1 .49 (3H, d, J = 6.08 Hz), 4.02 (3H, s), 4.03 (3H, s), 4.95 (1 H, m), 5.89 (1 H, d, J = 6.59 

Hz), 6.46 (1 H, d, J = 5.37 Hz), 7.05 - 7.10 (2H, overlapped), 7.16 (1H, d,J= 2.68 Hz), 7.20 (1 H, dd, J = 7.81 , 7.81 Hz), 

7.30 (1 H, d, J = 7.81 Hz), 7.38 (1 H, m), 7.41 (1 H, s), 7.50 (1 H, s), 7.52 (1 H, s), 8.27 (1 H, d, J = 9.03 Hz), 8.48 (1 H, d, 

J = 5.37 Hz) 
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[0338] Mass specirometric value (ESI-MS, m/z): 554, 556 (M-1) 
[0339] [«] D 24 +32,3° (c0,5, CHCI 3 ) 

Example 56: N-[(1 R)-1 -(3-Bromophenyi)ethyll-N'^4^67<limethoxy-4-quinoiyl)oxyj-2, 5-a;ni 6thylphenyi>urea 

5 

[0340] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2,5-dimeihylaniline (83 mg) was dissolved in chloroform (2 ml) and triethyl- 
amine (0.2 ml) to prepare a solution, A solution of triphosgene (70 mg) in chloroform (0.4 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-(3-brcmophenyl)ethyi- 
amine (70 mg) in chloroform (0,4 ml) was added thereto, and the mixture 'was stirred at room temperature for 10 hr. 
10 The stirred mixture was purified by chromatography on silica gel using chioroform/methanol for development to give 
the title compound (63 mg, yield 45%), 

[0341] 1H-NMR (CDCI 3 ): 1.47 (3H, d, J = 7,08 Hz), 2.12 (3H, s), 2.13 (3H, s), 4,04 (3H, s), 4,05 (3H, s), 4.97 (1H, 
m), 5.26 (1H, d, J = 7.32 Hz), 6.26 (1H, s), 6.29 (1H, d, J = 5.37 Hz), 6.92 (1H, s), 7.21 (1H, dd, J = 7.81, 7.81 Hz), 
7,28 (1H, d, J = 7.81 Hz), 7.39 (1H, d, J = 7,81 Hz), 7.42 (1H, s), 7.48 (1H, s), 7.54 (1H, s), 7.57 (1H, s), 8.44 (1H, d, 
15 j = 5.37 Hz) 

[0342] Mass spectrometry; value (ESI-MS, m/z): 548, 550 (M-1 ) 
[0343] [a| D 24 -7.6° (c0.5, CHCI 3 ) 

Example 57: N-[(1R)-1-(3-Bromophenyl)ethylJ-N43<:htoro-4-[(6 ! 7<iimethoxy-4-quinolyl)oxy]phenyl}urea 

20 

[0344] 3-Chloro~4-[(6,7-dimethoxy-4-qiiinoiyl)oxy]aniline (78 mg) was dissolved in chloroform (2 ml) and triethyl- 
amine (0.2 ml) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1 -(3-bromophenyl)ethyl- 
amlne (70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
i's The stirred mixture was purified by chromatography on silica gel using chioroform/methanol for development to give 
the title compound (41 mg, yield 31%). 

[0345] 1 H-NMR (CDCI 3 ): 1.45 (3H, d, J = 6,83 Hz), 4.01 (3H, s), 4.05 (3H, s), 4,95 (1H, m), 5.87 (1H, d, J = 7.32 
Hz), 6.28 (1H, d, J = 5.37 Hz), 7.09 (1H, d, J - 8.78 Hz), 7.17 (1H, dd, J = 7.81, 7.81 Hz), 7.26 (2H, overlapped), 7.35 
(1H,d,J = 7.81 Hz), 7.40 (1H, 8), 7.46 (1 H, s), 7.59 (1 H, s), 7.62 (1 H, d, J = 2.44 Hz), 7.67 (1 H, s), 8.41 (1H,d, J = 5.37 Hz) 
30 [0346] Mass spectrometry value (ESI-MS, m/z): 554, 556 (M-1 ) 
[0347] [aS D J4 +43.4 i! (c0.5, CHCI 3 ) 

Example 58: N4(1R)-1-(3-Bromophenyl)ethylj-N444(6jKiimethoxy-4-quiriolyl)oxyi-2-methyjphetiyl}urea 

35 [0348] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-methylaniline {82 mg) was dissolved in chloroform (2 ml) and triethyl- 
amine (0.2 mi) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1 -(3-bromophenyl)ethyl- 
amlne (70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chioroform/methanol for development to give 

40 the title compound (17 mg, yield 12%). 

[0349] 1 H-NMR (CDCI 3 ): 1.47 (3H, d, J = 6,83 Hz), 2.17 (3H, s), 4.03 (3H, s), 4.04 (3H, s), 4.96 (1H, m), 5.19 (1H, 
d, J = 7.08 Hz), 6.25 (1H, s), 6.48 (1H, d, J = 5.12 Hz), 7.01 (1H, s), 7.03 (1H, overlapped), 7.21 (1H, dd, J = 7.81, 
7.81 Hz), 7.27 (1 H, overlapped), 7.38 (1 H, d, J = 8.29 Hz), 7.42 (1H, s), 7.48 (1 H, s), 7.52 (1 H, s), 7.62 ( 1 H, d, J = 9,51 
Hz), 8.41 (1H, d, J = 5.12 Hz) 

45 [0350] Mass spectrometric value (ESI-MS, m/z): 534, 536 (M-1 ) 
[0351] [a] D 24 -17.0° (c0.5, CHCI3) 

Example 59: N-[(1R)-1-(3-Bromoph9nyi)ethyi{-N'-{4-[(6,7-dimethoxy-4-qujnojyl)oxy]-2-methoxyph6nyi}urea 

so [0352] 4-[{6,7-Dimethoxy-4-quinoiyl)oxyj-2-methoxyaniline (91 mg) was dissolved in chloroform (2 mi) and triethyl- 
amine (0.2 ml) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-(3-bromophenyl)ethyl- 
amine (70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chioroform/methanol for development to give 

55 the title compound (23 mg, yield 15%). 

[0353] 1H-NMR (CDCI 3 ): 1.51 (3H, d, J = 6.83 Hz), 3.76 (3H, s), 4.04 (3H, s), 4.05 (3H, s), 4.94 (1H, m), 5.14 (1H, 
d, J = 6.59 Hz), 6.45 (1 H, d, J = 5.12 Hz), 6.67 (1 H, d, J = 2.68 Hz), 6.77 (1 H, dd, J = 8.78, 2.44 Hz), 6.87 (1 H, s), 7,23 
(1H, dd, J = 7.81, 7.81 Hz), 7.33 (1H, d, J = 7.81 Hz), 7.41 (1H, overlapped), 7.42 (1H, s), 7.53 (1H, s), 7.55 (1H, s), 
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8.16 (1H, d, J =8.73 Hz), 8.46 (1H, d, J = 5.12 Hz) 

[0354] Mass spectrometric value {ESI-MS, m/z): 550, 552 (M-1) 

[0355] [a] D 24 +16.2° (c0.5, CHCI 3 ) 

5 Example 60: N-[(1R )-1 -{3-Bromophenyl)ethyl]-N'-[4-}(6J<iimethoxy"4-quinolyl)Qx y3-2-(irifiuoromethyi)phenyl]urea 

[0356] 4-[(6,7-Dimeihoxy-4-quino!yl)oxy]-2-(irifiuoromethyl)aniline (82 mg) was dissolved in chloroform {2 ml) and 
triethyiamine (0.2 ml) to prepare a solution. A solution of triphosgene (70 rng) in chloroform (0.4 ml) was then added 
to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1-(3-bromopheny!) 
'io ethylamine (70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 10 
hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanoi for development to give 
the title compound (39 mg, yield 29%). 

[0357] 1 H-NMR (CDCl 3 ): 1.50 (3H, d, J = 7.08 Hz), 4.04 (3H, s), 4.05 (3H, s), 4.94 (1H, m), 5.51 (1H, d, J = 6.59 
Hz), 6.45 (1H, d, J = 5.37 Hz), 6.72 (1H, s), 7.22 (1H, dd, J = 7.81, 7.56 Hz), 7.28 - 7.34 (2H, overlapped), 7,39 ■ 7.41 
is (2H, overlapped), 7.44 (1H, s), 7.50 (2H, s), 8.13 (1H, d, J = S.03 Hz), 8.50 (1H, d, J = 5.37 Hz) 
[0358] Mass spectrometric value (ESI-MS, m/z): 588, 590 (M-1) 
[0359] [a] D 24 +42.6° (cO.5, CHCI 3 ) 

Example 61: N-[(1R)-1-(3-Bromophenyl)ethylJ-N444(6,7-dimethoxy^-^uinolyl)oxy]-3-methoxyphenyi}ur6a 

20 

[0360] 4-[(6,7-Dimethoxy-4-quinoiyl)oxy]-3-melhoxyaniline (79 rr;g) was dissolved in chloroform (2 mi) and triethyi- 
amine (0.2 ml) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1 -(3-bromophenyl)ethyl- 
amlne (70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
25 The stirred mixture was purified by chromatography on silica gel using chloroform/methanoi for development to give 
the title compound (39 mg, yield 29%). 

[0361] 1 H-NMR (CDCI 3 ): 1.46 (3H, d, J = 6.83 Hz), 3.70 (3H, s), 4.01 (3H, s), 4.04 (3H, 3), 4.98 (1H, m), 5.76 (1H, 
d, J = 7.32 Hz), 6.30 (1H, d, J = 5.37 Hz), 6.67 (1H, dd, J = 8.54, 2.44 Hz), 6.99 (1H, d, J == 8.54 Hz), 7.17 (1H. dd, J 
= 7.81 , 7.56 Hz), 7.27 (1 H, overlapped), 7.35 (1 H, d, J = 8.05 Hz), 7.40 (1 H, s), 7.46 - 7.48 (3H, overlapped), 7.61 (1 H, 
30 s), 8.39 (1 H, d, J = 5.37 Hz) 

[0362] Mass spectrometric value (ESI-MS, m/z): 550, 552 (M-1 ) 
[0363] [a3 D 24 -28.0= (c0.5, CHCI 3 ) 

Example 62: N-[(1R.)-1-(3-Bromoph9nyl)8thyl)-N'-{4-[(6,7-dimethoxy-4-quinolyl)oxyl-2,3-dimethylph8nyl}urea 

35 

[0364] 4-[(6,7-Dimethoxy-4-quinolyl)oxy]-2,3-dimethylaniline (79 mg) was dissolved in chloroform (2 mi) and triethyi- 
amine (0.2 mi) to prepare a solution. A solution of triphosgene (70 mg) in chloroform (0.4 mi) was then added to She 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-(3-bromophenyl)ethyl- 
amine (70 mg) in chloroform (0.4 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr, 
40 The stirred mixture was purified by chromatography on s:i:ca gei using chloroform/methanoi for development to give 
the title compound (34 mg, yield 26%). 

[0365] 1 H-NMR (CDCI 3 ): 1.46 (3H, d, J = 7.07 Hz), 2.11 (3H, s), 2.18 (3H, s), 4.05 (3H, s), 4.06 (3H, s), 4.99 (1H, 
m), 5.12 (1 H, d, J = 7.32 Hz), 6.27 (1 H, d, J = 5.37 Hz), 6.31 (1 H, s), 6.99 (1 H, d, J = 8.72 Hz), 7.20 (1 H, dd, J = 7.81 , 
7.81 Hz), 7.27 (1H, overlapped), 7.35 - 7.39 (2H, overlapped), 7.45 (1H, s), 7.46 (1H, s), 7.59 (1H, s), 8.43 (1H, d, J 
45 = 5.37 Hz) 

[0368] Mass spectrometric value (ESI-MS, m/z): 548, 550 (M-1) 
[0367] [a| D 24 -31.3° (cO.5, CHCI 3 ) 

Example 63: N-[(1R)-1-(3-3romoph6nyl)elhyl]-N'-{4-[(6,7-dim6thoxy-4-qijlnoiyl)oxyj-2-fluorophenyl}urea 

50 

[0368] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-fluoroani!ine (79 mg) was dissolved in chloroform (2 ml) and triethyiamine 
(0.2 ml) to prepare a solution. A solution of triphosgene (70 mg) In chloroform (0.4 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-(3-bromophenyi)ethylamine (70 
mg) in chloroform (0.4 mi) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
55 mixture was purified by chromatography on silica gel using chloroform/methanoi for development to give the title com- 
pound (58 mg, yield 43%). 

[0369] 'H-NMR (CDCI 3 ): 1.48 (3H, d, J = 7.07 Hz), 4.02 (3H, s), 4.03 (3H, s), 4.96 (1H, m), 5.76 (1H, d, J = 6,83 
Hz), 6.47 (1H, d, J = 5.37 Hz), 6.89 (1H, dd, J = 11.47, 2.44 Hz), 6.94 ( IH, dd, J = 8.78, 2.44 Hz), 7.05 (1H, brs), 7.19 
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(1 H, dd, J = 7.81 , 7.81 Hz), 7.28 (1 H, d, J = 7.81 Hz), 7.37 {1 H, ddd, J = 7.81 , 1.71 , 1 .22 Hz), 7.42 ( I H, s), 7.49 (1 H, 
dd, J = 1.71, 1.71 Hz), 7.50 (1H, s), 8.18 (1H, dd, J = 9.03, 9.03 Hz), 8.47 (1H, d, J = 5.37 Hz) 
[0370] Mass spectrometry value (ESI-MS, m/z): 538, 540 (M-1 ) 
[0371] [a] D 24 +53.4 a (c0.5, CHC! 3 ) 

5 

urea 

[0372] 3-FlLioro-4-([6-riiethoxy-7-(3-morphollnopropoxy)^-quino!yl3oxy}-anllirie (30 mg) was dissolved in chloroform 
io (3 mi) and triethylamine (0.3 ml) to prepare a solution. A solution of triphosgene (17 mg) in chloroform (0.2 ml) was 
then added to the solution, and the mixture was stirred at room temperature for 25 m!n. Next, a solution of 1-(4-fluor- 
ophenyi)eihylamine (12 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature 
for 5 nr. The stirred mixture was purified by chromatography on silica gel using chioroform/methanoi for development 
to give the title compound (22 mg, yield 52%). 
15 [0373] 1 H-NMR (CDCI 3 , 400 MHz): 5 1 .50 (d, J = 6.8 Hz, 3H), 2.09 - 2.15 (m, 2H), 2.48 (br, 4H), 2.57 (t, J = 7.1 Hz, 
2H), 3.71 - 3.73 (m, 4H), 4.02 (s, 3H), 4.24 (t, J = 6.6 Hz, 2H), 4.96 - 5.00 (m, 1 H), 5.28 (br, 1 H), 6.37 (d, J = 4.4 Hz, 
1H), 7.00 - 7.05 (m, 3H), 7.12 (d, J = 8.5 Hz, 1H), 7.32 (dd, J = 5.4, 8.5 Hz, 1H), 7.41 (s, 1H), 7.48 (dd, J = 2.4, 12.2 
Hz, 1 H), 7.56 (s, 1 H), 8.44 (d, J = 5.1 Hz, 1 H) 
[0374] Mass spectrometric value (ESI-MS, m/z): 593 (M + +1) 

20 

Example 65: N-[1-(3,4-Dinuorophenyl)e)hyl]-N'-(3-fluoro^^6-methQxy-7-(3-morpholinopropoxy)-4-quiriolyiloxy} 
phenyQurea 

[0375] 3-Ruoro-4-{[6-methoxy-7-(3-morphoiinoprGpGxy)-'4-quinolyl]oxy}-ariiiine (30 mg) was dissolved in chloroform 
?s (3 ml) and triethylamine (0.3 ml) to prepare a solution. A solution of triphosgene (17 mg) in chloroform (0.2 ml) was 
then added to the solution, and the mixture was stirred at room temperature for 25 min. Next, a solution of 1-(3,4-dif- 
luorophenyl)ethylamine (14 mg) in chloroform (0.2 ml) wss added thereto, and the mixture was stirred at room tem- 
perature for 5 hr. The stirred mixture was purified by chromatography on silica gel using chioroform/methanoi for de- 
velopment to give the title compound (12 mg, yield 29%). 
30 [0376] n-l-NMR {CDCI 3 , 400 MHz.): § 1.47 (d, J = 6.8 Hz, 3H), 2.08 ■• 2.15 (m, 2H), 2.48 (br, 4H), 2.57 (t, J = 7.1 Hz, 
2H), 3.72 (t, J = 4.4 Hz, 4H), 4.03 (s, 3H), 4.24 (t, J = 6.6 Hz, 2H), 4.95 - 5.00 (m, 1 H), 5.34 (br, 1 H), 6.37 (d, J = 4.4 
Hz, 1H), 7.02 - 7.22 (m, 5H), 7.41 (s, 1H), 7.49 (dd, J = 2.4, 12.2 Hz, 1H), 7.57 (s, 1H), 8,45 (d, J = 5.4 Hz, 1H) 
[0377] Mass spectrometric value (ESI-MS, m/z): 609 (M + -1) 

35 Example 66: N-l1-(2,4-Difiuorophenyi)ethyi]-N'-(3-fluoro-4-{[6-methoxy-7-(3-morphoiinopropoxy)-4-quinolyi]oxy} 
phenyl)urea 

[0378] 3-Fluoro-4-{[6-methoxy-7-(3-morphoiinopropoxy)-4-quinolyrjoxy}-ari:i:ne (30 nig) was dissolved in chloroform 
(3 ml) and triethylamine (0.3 ml) to prepare a solution. A solution of triphosgene (17 mg) in chloroform (0.2 ml) was 
40 then added to the solution, and the mixture was stirred at room temperature for 25 min. Next, a solution of 1 -(2,4-dif- 
luorophenyl)ethylamine (14 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room tem- 
perature for 5 hr. The stirred mixture was purified by chromatography on silica gel using chioroform/methanoi for de- 
velopment to give the title compound (25 mg, yield 57%). 

[0379] 1H-NMR (CDCI 3 , 400 MHz): 8 1.54 (d, J = 6.6 Hz, 3H), 2.11 - 2.16 (m, 2H), 2.49 (br, 4H), 2.58 (t, J = 6.8 Hz, 
45 2H), 3.73 (t, J = 4.6 Hz, 4H), 4.03 (s, 3H), 4.26 (t, J = 6.8 Hz, 2H), 5.13 - 5.19 (m, 1H), 6.37 (d, J = 5.4 Hz, 1H), 6.57 
(s, 1H), 6.79 ■ 6.88 (m, 2H), 6.97 - 7.06 (rn, 1H), 7.14 (t, J = 8.8 Hz, 1H), 7.29 - 7.35 (m, 1H), 7.42 (s, 1H), 7.49 (dd, J 
= 2.4, 12.2 Hz, 1H), 7.56 (s, 1H), 8.45 (d, J = 5.4 Hz, 1H) 
[0380] Mass spectrometric value (ESI-MS, m/z): 609 (M + -1) 

50 Example 67: N-(2-Fluoro-4-{[6-methox.y-7-(3-morpholinopropoxyK^ 
urea 

[0381] 2-Fluoro-4-{[6-methoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy}-ar!lllne (30 mg) was dissolved in chloroform 
(3 mi) and triethylamine (0.3 ml) to prepare a solution. A solution of triphosgene (17 mg) in chloroform (0.2 ml) was 
55 then added to the solution, and the mixture was stirred at room temperature for 25 min. Next, a solution of l-(4-fluor- 
ophenyi)ethylamine (12 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature 
for 5 hr. The stirred mixture was purified by chromatography on silica gel using chioroform/methanoi for development 
to give the title compound (31 mg, yield 73%). 
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[0382] 1 H-NMR (CDCI 3 , 400 MHz): 3 1 .53 <d, J = 6.8 Hz, 3H), 2.09 - 2.16 {m, 2H), 2.48 (br, 4H), 2.57 (t, J = 7.1 Hz, 
2H), 3.72 (t, J = 4.9 Hz, 4H), 4.01 (s, 3H), 4.26 (t, J = 6.8 Hz, 2H), 4.95 - 4.99 (m, 1 H), 5.04 (d, J = 6.8 Hz, 1 H), 6.46 
(d, J = 5.1 Hz, 1 H), 6.48 (d, J = 2.9 Hz, 1 H), 6.89 - 6.96 (m, 2H), 7.05 {t, J = 8.5 Hz, 2H), 7.35 (dd, J = 5.4, 8.8 Hz, 2H), 

7.42 (s, 1H), 7.48 (s, 1H), 8.16 (t, J = 9.0 Hz, 1H), 8.48 (d, J = 5.4 Hz, 1H) 
5 [0383] Mass spectrometry value (ESI-MS, m/z): 591 (MM) 

Example 68: N-[1-(3,4-Dinuorophenyi)ethyi]-N'-(2~fluoro-4-{[S-mK 

phenyl)urea 

10 [0384] 2-Fluoro-4-(E6-rriethoxy-7-(3-rnorpholir!opropoxy)-4-quino!yl3oxy}-anilir!e (30 mg) was dissolved in chloroform 
(3 mi) and triethylamine (0.3 ml) to prepare a solution. A solution of iriphosgene (17 nig) in chloroform (0.2 ml) was 
then added to the solution, and the mixture was stirred at room temperature for 25 rnin. Next, a solution of 1 -(3,4-dif- 
luorophenyl)ethylamine (14 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room tem- 
perature for 5 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for de- 
is velopment to give the title compound (27 mg, yield 60%). 

[0385] 1 H-NMR (CDCI 3 , 400 MHz): 5 1 .52 (d, J = 6.8 Hz, 3H), 2.09 - 2.16 (m, 2H), 2.49 (br, 4H), 2.58 (t, J = 7.1 Hz, 
2H), 3.73 (t, J = 4.6 Hz, 4H), 4.01 (s, 3H), 4.26 (t, J = 6.6 Hz, 2H), 4.95 - 5.00 (m, 1H), 5.09 (d, J = 6.8 Hz, 1H), 6.47 
(d, J = 5.4 Hz, 1H), 6.54 (d, J = 3.2 Hz, 1H), 6.91 -6.96 (m, 2H), 7.09 - 7.23 (m, 3H), 7.42 (s, 1H), 7.48 (s, 1H), 8.14 
(t, J = 8.8 Hz, 2H), 8.48 (d, J = 5.1 Hz, 1H) 
?o [0386] Mass spectrometry value (ESI-MS, m/z): 609 (MM ) 

phenyilurea 

25 [0387] 2-Fluoro-4-{[6-methoxy-7-(3-morpho!lnopropoxy)-4-quinoly1]oxy}-aniiine (30 mg) was dissolved in chloroform 
(3 ml) and triethylamine (0.3 ml) to prepare a solution. A solution of Iriphosgene (17 mg) in chloroform (0.2 ml) was 
then added to the solution, and the mixture was stirred at room temperature for 25 min. Next, a solution of 1-(2,4-dif- 
luorophenyl)ethylamine (14 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room tem- 
perature for 5 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for de- 

30 velopment to give the title compound (29 mg, yield 66%). 

[0388] 1 H-NMR (CDCI 3 , 400 MHz): 5 1.55 (d, J = 6.6 Hz, 3H), 2.09 - 2.16 (m, 2H), 2.49 (br, 4H), 2.58 (t, J = 6.8 Hz, 
2H), 3.73 (t, J = 4.6 Hz, 4H), 4.01 (s, 3H), 4.27 (t, J = 6.8 Hz, 2H), 5.14 - 5.17 (m, 1H), 5.22 (d, J = 7.8 Hz, 1H), 6.46 
(d, J = 5.1 Hz, 1H), 6.50 (d, J = 2.7 Hz, 1H), 6.30 - 6.88 (m, 2H), 6.91 - 7.00 (m, 2H), 7.33 (dd, J = 8.5, 14.6 Hz, 1H), 

7.43 (s, 1H), 7.48 (s, 1H), 8,14 (t, J = 8.8 Hz, 2H), 8.48 (d, J = 5.4 Hz, 1H) 
35 [0389] Mass spectrometry value (ESI-MS, m/z): 609 (MM) 

Example 70: N-(4-[(6,7-Dimethoxy-4-Ciuinolyi)oxy{-2-fluorophenyl}-N'-[1-(1,3-thiazol-2-yl)ethyliurea 

[0390] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-fluoroaniline (30 mg) was dissolved in chloroform (1 ml) and triethylamine 
40 (0.1 ml) to prepare a solution. A solution of tnphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(1,3-thiazol-2-yl)-1-ethy!amine (35 
mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (35 mg, yield 79%). 

45 [0391] 1 H-NMR (CDCI 3 , 400 MHz): S 1 .70 (d, J = 7.1 Hz, 3H), 4.04 (s, 3H), 4.05 (s, 3H), 5.37 - 5.42 (m, 1 H), 5.80 
(d, J = 7.3 Hz, 1 H), 6,49 (d, J = 5.1 Hz, 1 H), 6.93 - 6.98 (m, 2H), 7.01 (br, 1 H), 7.31 (d, J = 3.0 Hz, 1 H), 7.42 (s, 1 H), 
7.50 (s, 1H), 7.74 (d, J = 3.2 Hz, 1H), 8.17 (d, J = 9.3 Hz, 1H), 8.50 (d, J = 5.4 Hz, 1H) 
[0392] Mass spectrometry value (ESI-MS, m/z): 469 (M + +1) 

50 Example 71: N-{4-[(6,7-Dimethoxy-4-quiPoiyrjoxyj-2-fiiiorophenyl}-N'-}(1S)-1-(1,3-thiazoi-2-yl)ethyl]urea 

[0393] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-fluoroaniiine (30 mg) was dissolved in chloroform (1 ml) and triethylamine 
(0,1 ml) to prepare a solution. A solution of triphosgene (35 mg) In chloroform (0.2 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of (1S)-1-(1.3-thiazol-2-yl)-1-ethylamine 
55 (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (30 mg, yield 66%). 

[0394] 1 H-NMR (CDCl 3 , 400 MHz): 8 1 .71 (d, J = 6.8 Hz, 3H), 4.07 (s, 3H), 4.10 (s, 3H), 5.34 - 5.39 (m, 1 H), 6.60 
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(d, J = 6.1 Hz, 1H), 6.61 (s, 1H), 6.90 (dd, J = 2.7, 11.0 Hz, 1H), 6.97-6.99 (m, 1H), 7.27 (s, 1H), 7.57 (s, 1H), 7.70 
(d, J = 3.4 Hz, 1H), 7.74 (br, 1H), 7.77 (s, 1H), 8.33 (dd, J = 9.0, 9.0 Hz, 1H), 8.47 (d, J = 6.1 Hz, 1H) 
[0395] Mass spectrometry value (ESI-MS, m/z): 469 (M + +1) 
[0396] [a] D 25 -39.2° (c0.5, CHC! 3 ) 

5 

Example 72^^ 

[0397] 4-[{6,7-Dlmeihoxy-4-qu!nolyl joxy|-2-fluoroaniline (30 mg) was dissolved in chloroform (1 ml) and triethylamine 
(0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, 
io and the mixture was stirred at room temperature for one hr. Next, a solution of (1R)-1-(1,3-thiazol-2-yl)-1-ethyiamine 
(35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chlororonn/methano! for development to give the title corn- 
pound (28 mg, yield 62%). 

[0398] 1 H-NMR (CDCI 3 , 400 MHz): 8 1 .70 (d, J = 7.1 Hz, 3H), 4.06 (s, 3H), 4.07 (s, 3H), 5.35 - 5.42 (m, 1 H), 6.48 
15 (d, J = 6.8 Hz, 1H), 6.55 (d, J = 5.9 Hz, 1H), 6.91 (dd, J = 2.7, 11.2 Hz, 1H), 6.94 - 6.98 (m, 1H), 7.28 (d, J = 3.2 Hz, 
1H), 7.54 (s, 1H), 7.60 (br, 1H), 7.63 (s, 1H), 7.71 (d, J = 3.4 Hz, 1H), 8.26 (d, J = 9.0 Hz, 1H), 8.48 (d, J = 5.6 Hz, 1H) 
[0399] Mass spectrometric value (ESI-MS, m/z): 469 (M + +1) 
[0400] [a[ D 25 +40.7" (c.0.5, CHCI 3 ) 

20 

[0401] 4-[(6,7-Dimethoxy-4-quinolyl)oxy]-3-fluoroaniline (30 mg) was dissolved in chloroform (1 ml) and triethylamine 
(0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was ihen added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(1,3-thiazoi-2-yl)-1-ethy!amine (35 
25 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred a: room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gel using chlorofonn/methanol for development to give the title com- 
pound (39 mg, yield 87%). 

[0402] 1H-NMR (CDCI 3 , 400 MHz): 8 1.69 (d, J = 6.8 Hz, 3H), 4.03 (s, 3H), 4.04 (s, 3H), 5.33 - 5.42 (m, 1H), 5.95 
(d, J = 7.3 Hz, 1 H), 6.39 (dd, J = 1.0, 5.1 Hz, 1H), 7.05 (dd, J = 1.5, 8.8 Hz, 1H), 7.13 (d, J = 8.8, 8.8 Hz, 1H), 7.34 (d, 
30 J = 3,2 Hz, 1 H), 7.41 (s, 1 H), 7.53 (d, J = 2.4, 12.2 Hz, 1 H), 7.57 (s, 1 H), 7.74 (d, J = 3.2 Hz, 1 H), 8.47 (d, J = 5.4 Hz, 1H) 
[0403] Mass spectrometric value (ESI-MS, m/z): 469 (M + +1 ) 

Example 74: N-{4-l(6,7-Dim6thoxy-4-qu!nolyl)oxyj-2-rnethoxyphenyl}-N'-[1 -(1 ,34hi3zoi-2-yl)ethyl]urea 

35 [0404] 4-[(6,7~Dimeihoxy-4-quinolyl )oxy]-2-methoxyaniline (816 mg) was dissolved in chloroform (40 ml) and triethyl- 
amine (2.0 ml) to prepare a solution. A solution of triphosgene (368 mg) in chloroform (1 .0 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(1 ,3-thiazol-2-yl)-1-ethylamiri6 
(352 mg) in chloroform (1 .0 ml) was added thereto, and the mixture was stirred at room temperature overnight. Water 
(40 ml) was added thereto, and the mixture was stirred for 10 rnin, followed by extraction with chloroform. The organic 

40 layer was washed with saturated brine and was dried over sodium sulfate. The solvent was removed by evaporation, 
and the residue was purified by chromatography on silica gei using chloroform/acetone for development to give the 
title compound (860 mg, 72%). 

[0405] 1 H-NMR (CDC! 3 , 400 MHz): 5 1 .69 (d, J = 6.8 Hz, 3H), 3,83 (s, 3H), 4.06 (s, 3H), 4.07 (s, 3H), 5.37 - 5.45 <m, 
1 H), 5.67 (d, J = 7.3 Hz, 1 H), 6.51 (d, J = 5.4 Hz, 1 H), 6.70 (d, J = 2.4 Hz, 1 H), 6.79 (dd, J = 2.4, 8.8 Hz, 1 H), 7.02 (s, 
45 1H), 7.30 (d, J = 3.4 Hz, 1H), 7.53 (s, 1H), 7.57 (s, 1H), 7.73 (d, J = 3.4 Hz, 1H), 8.19 (d, J = 8.8 Hz, 1H), 8.47 (d, J = 
5,4 Hz, 1 H) 

[0408] Mass spectrometric value (ESI-MS, m/z): 481 (M + +1) 

Example 75: N-{4-[(6,7-Dimethoxy-4-qiiiriOlyl)oxyj-2-methoxyphenyl}-N'-[(1S)-1-(1 ,3-thiazol-2-yl)ethyl]urea 

50 

[0407] 4-[(6,7-Dirnethoxy-4-quino!yl)oxy3-2-methoxyaniline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
amine (0.1 ml) to prepare a solution, A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 S)-1 -( 1 ,3-thiazo!-2-yl)-1 -ethyi- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
55 The stirred mixture was purified by chromatography on silica gel using chloroform/methano! for development to give 
the title compound (33 mg, yield 75%). 

[0408] 1 H-NMR (CDC! 3 , 400 MHz): S 1 .68 (d, J = 6.8 Hz, 3H), 3.78 (s, 3H), 4.05 (s, 3H), 4.07 (s, 3H), 5.38 - 5.45 (m, 
1 H), 6.08 (d, J = 7.6 Hz, 1 H), 6.52 (d, J = 5.6 Hz, 1 H), 6.67 (d, J = 2.4 Hz, 1 H), 6.77 (dd, J = 2.7, 8.8 Hz, 1 H), 7.21 (s, 
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1 H), 7.30 (d, J = 3.4 Hz, 1 H), 7.57 (s, 1 H), 7.59 (s, 1 H), 7.72 (d, J = 3.2 Hz, 1 H), 8.21 (d, J = 8.8 Hz, 1 H), 8.46 (d, J = 
5.6 Hz, 1H) 

[0409] Mass spectrameiric value (ESI-MS, m/z): 481 
[0410] [a3 D 25 -16.4 c (c0.5, CHC! 3 ) 

5 

Example 76: N-{4-[(6, 7-DimethQxy-4-quinoly!)Qxy)-2-melhox^3henyl}-N'-[(1 R)-1 -(1 ,3-thi^ol-2-yi)ethyljurea 

[0411] 4-[{6,7-Dimethoxy-4-qu!nolyl)oxyj-2-methoxyaniline (30 mg} was dissolved in chloroform (1 mi) and triethyl- 
amine (0.1 m!) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 
io solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1-(1 ,3-thiazol-2-yl)-1-ethyl- 
amlne (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 
the title compound (36 mg, yield 82%). 

[0412] 1 H-NMR (CDCIg, 400 MHz): 5 1.68 (d, J = 6.8 Hz, 3H), 3.78 (s, 3H), 4.05 (s, 3H), 4.07 (s, 3H), 5.38 ■■ 5.45 (m, 
15 1H), 6.08 (d, J = 7.6 Hz, 1H), 6.52 (d, J = 5.6 Hz, 1H), 6.67 (d, J = 2.4 Hz, 1H), 6.77 (dd, J = 2.7, 8.8 Hz, 1H), 7.21 (s, 
1 H), 7.30 (d, J = 3.4 Hz, 1 H), 7.57 (s, 1 H), 7.59 (s, 1 H), 7.72 (d, J = 3.2 Hz, 1 H), 8.21 (d, J = 8.8 Hz, 1 H), 8.46 (d, J = 
5.6 Hz, 1H) 

[0413] Mass spectrameiric value (ESI-MS, m/z): 481 
[0414] [<x] D 24 +14.r (c0.5, CHCI 3 ) 

20 

Example 77: N-{4-[(6,7-Dimethoxy-4-<|uinol^)oxy]ph6nyl}-N'-[1-(1,3-thiazol-2-yi)e1hyi}urea 

[0415] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]aniiine (30 mg) was dissolved in chloroform (1 ml) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, and 
25 the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(1 ,3-thiazol-2-yi)-1 -ethyiamine (35 mg) in 
chloroform (0.2 m!) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred mixture 
was purified by chromatography on silica gel using ehloroform/methanol for development to give the title compound 
(36 mg, yield 78%). 

[0416] 1 H-NMR (CDCI 3 , 400 MHz): S 1 .69 (d, J = 7.1 Hz, 3H), 4.06 (s, 3H), 4.07 (s, 3H), 5.34 - 5.40 (m, 1 H), 6.51 
30 (d, J = 6.6 Hz, 1H), 6.70"(s, 1H), 7.05 (d, J ~ 9.0 Hz, 1H), 7.20 (d, J = 3,2 Hz, 1H), 7.64 (s, 1H), 7.65 (d, J = 3.2 Hz, 
1H), 7.72 (d, J = 9.0 Hz, 1H), 7.89 (s, 1H), 8.26 (d, J = 6.6 Hz, 1H), 8.91 (s, 1H) 
[0417] Mass spectrometric value (ESI-MS, m/z): 451 (M + +l) 

Example 78: N-{4-[(6,7-Dimethoxy-4-<iuinolyi)oxy)phenyl}-N'-}(1 S)-1-(1 ,3-thiazol-2-yl)ethyl)urea 

35 

[0418] 4-[(6,7-Dimethoxy-4-quinolyl)oxyjanlllrie (30 mg) was dissolved in chloroform (1 ml) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for one hr. Next, a solution of (lS)-1-(1,3-thiazo!-2-yl)-1 -ethyiamine (35 
mg) in chloroform (0.2 m!) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
40 mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (31 mg, yield 68%). 

[0419] 1 H-NMR (CDCI3, 400 MHz): 8 1 .63 (d, J = 6.8 Hz, 3H), 4.09 (s, 3H), 4.10 (s, 3H), 5.32 - 5.38 (m, 1 H), 6.51 
(d, J = 6.3 Hz, 1 H), 6.55"(br, 1 H), 7.06 (d, J = 8.8 Hz, 1 H), 7.22 (d, J = 3,2 Hz, 1 H), 7.64 (d, J = 1 .2 Hz, 1 H), 7.66 (d, 
J = 3.4 Hz, 1H), 7.67 (s, 1H), 7.79 (s, 1H), 8.31 (d, J = 6.3 Hz, 1H), 8.59 (s, 1H) 
45 [0420] Mass spectrometric value (ESI-MS, m/z): 451 (M + +1) 
[0421] [«! D 25 -24.6° (c0.5, CHCI 3 ) 

Example 79: N^^SJ-Dimethoxy^Kjuinol^^xyjphenyiHvl'-KlRj-l^l.S-thiazol-Z-yOethyliurea 

so [0422] 4-[(6,7-Dimethoxy-4-quinolyi)oxyJaniline (30 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
mi) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1-(1 ,3-thiazol-2-yl)-1 -ethyiamine (35 
mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
mixture was purified by chromatography on silica gei using chloroform/methane! for development to give the title com- 

55 pound (28 mg, yield 62%). 

[0423] 1H-NMR (CDCI 3 , 400 MHz): 5 1.69 (d, J = 7.1 Hz, 3H), 4.11 (s, 3H), 4.12 (s, 3H), 5.31 - 5.37 (m, 1H), 6.51 
(d, J = 6.6 Hz, 1H), 6.70"(S, 1H), 7.05 (d, J = 9.0 Hz, 1H), 7.20 (d, J = 3.2 Hz, 1H), 7.65 (s, 1H), 7.65 (d, J = 3.2 Hz, 
IH), 7.72 (d, J = 9.0 Hz, 1H), 7.89 (s, 1H), 8.26 (d, J = 6.6 Hz, 1H), 8.91 (s, 1H) 
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[0424] Mass specirometric value (ESI-MS, m/z): 451 (M + +1) 
[0425] [«j D 24 +23,9° (c0,5, CHCI 3 ) 

Example 80: N-{4-[(6J-Dimethoxy^-quinolyl)oxy|-3-methox^henyl}-N'-[ 1-(1,3-thiazoi-2-yl)etriyl]urea 

5 

[0428] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-3-mefhoxyaniline (30 mg) was dissolved in chloroform (1 ml) and triethyl- 
amine (0.1 mi) to prepare a solution, A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of l-(1 ,3-thiazo!-2-y!)-1-ethyiarriine 
(35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. The stirred 
io mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (28 mg, yield 62%). 

[0427] 1 H-NMR (CDCI 3 , 400 MHz): 6 1.69 (d, J = 6.8 Hz, 3H), 3.71 (s, 3H), 4.09 (s, 3H), 4.10 (s, 3H), 5.34 ■ 5.39 (m, 
1H), 6.38 (d, J = 6.3 Hz, 1H), 6.70 (br, 1H), 6.94 (dd, J = 2.2, 8.5 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H), 7.20 (d, J = 3.2 Hz, 
1 H), 7.66 (d, J = 2.9 Hz, 1 H), 7.66 (s, 1 H), 7.73 <d, J = 2.2 Hz, 1 H), 7.80 (s, 1 H), 8.23 (d, J = 6.6 Hz, 1 H), 8.78 (br, 1 H) 
is [0428] Mass spectrometry value (ESI-MS, m/z): 479 (MM) 

Example 81 : N-{4-[(6,7-Dimethoxy-4-<|uinolyi)oxy]-3-methoxyphenyl}-N'-[(1S)-1-(1 ,3-thiazoi-2-yl)ethyijurea 

[0429] 4-[(6,7-Dirnethaxy-4-quino!yl)oxy]-3-methoxyaniline (30 mg) was dissolved in chloroform (1 ml) and triethyl- 
20 amine (0.1 ml) to prepare a solution, A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 

solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 S)-1 -( 1 ,3-thiazoi-2-yl)-1 -ethyl- 

amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 

The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development So give 

the title compound (31 mg, yield 72%). 
25 [0430] 1 H-NMR (CDCI 3 , 400 MHz): 6 1 .70 (d, J = 6.8 Hz, 3H), 3.70 (s, 3H), 4. 1 1 (s, 3H), 4. 1 3 (s, 3H), 5,33 - 5.39 (m, 

1H), 6.39 (d, J =6.6 Hz, 1H), 6.87 (s, 1H), 6.99 (s, 1H), 7.18 (d, J = 3.2 Hz, 1H), 7.65 (d, J = 3.4 Hz, 1H), 7.68 (s, 1H), 

7.82 (s, 1H), 7.92(s, 1H), 8.17 (d, J =6.6 Hz, 1H), 9.16 (s, 1H) 

[0431 ] Mass specirometric value (ESI-MS, m/z): 479 (MM ) 

[0432] [<x] D 25 -24.0° (c0.5, CHCI 3 ) 

30 

Example 82: N-{4-[(6,7-Dimethoxy^-qu;nolyi)oxy{-3-methoxyphenyl}-N'-[(1R)-1-(1,3-thiazol-2-yi)ethyl]urea 

[0433] 4-[(6,7-Dirnethoxy-4-quinoiyl)oxy3-3-methoxyaniline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
amine (0.1 mi) to prepare a solution, A solution of triphosgene (35 mg) In chloroform (0.2 ml) was then added to the 
35 solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1 -('1 ,3-thiazoi-2-yl)-1 -ethyl- 
amine (35 mg) in chloroform (0,2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 
the title compound (31 mg, yield 71%). 

[0434] 1 H-NMR (CDCI 3 , 400 MHz): 6 1.68 (d, J = 6.8 Hz, 3H), 3.71 (s, 3H), 4.06 (s, 3H), 4.07 (s, 3H), 5.35 - 5.43 (m, 
40 1 H), 6.36 (d, J = 6.1 Hz, 1 H), 6.48 (s, 1 H), 6.86 (dd, J = 2.2, 8.5 Hz, 1 H), 7.00 (d, J = 8.5 Hz, 1 H), 7.25 (d, J = 3.4 Hz, 
1 H), 7.59 (d, J = 2,2 Hz, 1 H), 7,62 (s, 1 H), 7.63 (s, 1 H), 7.67 (d, J = 3.2 Hz, 1 H), 8.26 (s, 1 H), 8.33 (d, J = 5.9 Hz, 1 H) 
[0435] Mass specirometric value (ESI-MS, m/z): 479 (M + +1) 
[0436] [«j D 25 +26,7° (c0.5, CHCI 3 ) 

4S txample 83 N ]4 J-6,/ Dimethoxv-4- quinclyQoxyj-2 {iri'iuOfcn lethyi e:' .y! , N A •;'/; ,3 -"h;azol 2_y; ,;eL;hylJursa 

[0437] 4-[(6,7-Dimethoxy-4-quino!yr(Oxy3-2-(trifisJoromethyi)anilirie (30 mg) was dissolved In chloroform (1 ml) and 
triethylamine (0.1 ml) to prepare a solution, A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added 
to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(1,3-thiazol-2-yl)- 
50 1-ethylamlne (35 mg) In chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica gei using chloroform/methanol for development to 
give the title compound (29 mg, yield 68%). 

[0438] "H-NMR (CDCI 3 , 400 MHz): 5 1 .71 (d, J = 7.1 Hz, 3H), 4.08 (s, 3H), 4.12 (s, 3H), 5.34 - 5.40 (m, 1 H), 6,29 
(br, 1H), 6.61 (d, J = 6.1 Hz, 1H), 7.21 (s, 1H), 7.30 (d, J = 3.4 Hz, 1H), 7.38 (dd, J = 2.9, 9.0 Hz, 1H), 7.44 (d, J = 2.9 
55 Hz, 1 H), 7.57 (s, 1 H), 7.72 (d, J = 3,2 Hz, 1 H), 7.87 (br, 1H), 8.27 (d, J = 9.0 Hz, 1 H), 8.50 (d, J = 6,1 Hz, 1 H) 
[0439] Mass specirometric value (ESI-MS, m/z): 517 (MM) 
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Example 64: N-[4-[(6,7-Dimethoxy-4-quinolyl)oxyj-2-(trifluorom 

[0440] 4-[{6,7-Dimeihoxy-4-qu!noly!)oxy|-2-{tnflLioromethy!)an!!!r!e (30 mg) was dissolved in chloroform (1 ml) and 
triethylamine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added 
s to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 S)-1 -(1 ,3-thiazo!-2-yl)- 
1-ethylamine (35 mg) in chloroform (0.2 mi) was added thereto, and the mixture was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to 
give the title compound (29 mg, yield 68%). 

[0441] 1 H-NMR (CDCI 3 , 400 MHz): 5 1.70 (d, J = 8.8 Hz, 3H), 4.07 (s, 3H), 4.10 (s, 3H), 5.34 - 5.41 (m, 1H), 6.26 
10 (d, J = 6.8 Hz, 1H), 6.58 (d, J = 5.9 Hz, 1H), 7.16 (s, 1H), 7.30 (d, J = 3.2 Hz, 1H), 7.37 (dd, J = 2.9, 9.0 Hz, 1H), 7.44 
(d, J = 2.7 Hz, 1 H), 7.55 (s, 1 H), 7.72 (d, J = 3.4 Hz, 1 H), 7.75 (br, 1 H), 8.23 (d, J = 9.0 Hz, 1H), 8.51 (d, J = 5.9 Hz, 1 H) 
[0442] Mass spectrometry; value (ESI-MS, rn/z): 517 (M + -1) 
[0443] [a] D 25 -34.3 c (c0.5, CHCI 3 ) 

is Example 85: N-[44(6J-Dimethoxy-4^uinoiyl)oxyl-2^trifluoromethyl)phenyl]-N4(1R)-1-(1,3-thiazoi-2-yl)ethyl|urea 

[0444] 4-[(6,7-Dimethoxy-4-qu!nolyl)oxy]-2-(trifli!oromethyi)aniline (30 mg) was dissolved in chloroform (1 ml) and 
triethylamine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added 
to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-1 -(1 ,3-thiazo!-2-y!)- 
20 1-ethylamine (35 mg) In chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to 
give the title compound (30 mg, yield 71%). 

[0445] 1 H-NMR (CDCI 3 , 400 MHz): S 1 .70 (d, J = 6.8 Hz, 3H), 4.06 (s, 3H), 4.09 (s, 3H), 5.35 - 5.42 (m, 1 H), 6.33 
(d, J = 7.1 Hz, 1H), 6.55 (d, J = 5.9 Hz, 1H), 7.17 (s, 1H), 7.30 (d, J = 3.2 Hz, 1H), 7.36 (dd, J = 2.9, 9.0 Hz, 1H), 7.43 
25 (d, J =2.9 Hz, 1H), 7.54 (s, 1H), 7.67 (s, 1H), 7.71 (d, J = 3.4 Hz, 1H), 8.20 (d, J =9.0 Hz, 1H), 8.51 (d, J = 5.9 Hz, 1H) 
[0446] Mass spectrometric value (ESI-MS, rn/z): 517 (MM) 
[0447] [al D 25 +36.6" (c0.5, CHCI 3 ) 

Example 86: N-{4-[(6.7-Dimetho xy~1-qulnoiyl)oxy{-2,5-dimethylph8nyi}-N'-|(1 S)-1 -(1 ,3-thiazoi-2-yl)ethyiJurea 

30 

[0448] 4-[(6,7-Dimeihoxy-4-quinoiyl)oxy]-2,5-dimeihyianiline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
amine (0.1 mi) to prepare a solution. A solulion of triphosgene (35 mg) In chloroform (0,2 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 S)-1 -(1 ,3-thiazol-2-yl)-1 -ethyl- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
35 The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 
the title compound (30 mg, yield 68%). 

[0449] 1 H-NMR (CDCI 3 , 400 MHz): 5 1.68 (d, J = 6.8 Hz, 3H), 2.10 (s, 3H), 2.30 (s, 3H), 4.09 (s, 3H), 4.11 (s, 3H), 
5.33-5.39 (m, 1H), 6.29(br, 1H), 6.47 (d, J = 6.1 Hz, 1H), 6.92 (s, 1H), 7.16 (br, 1H), 7.63 (s, 1H), 7.67 (d, J = 3.2 Hz, 
1H), 7.75 (s, 1H), 7,84 (s, 1H), 8.38 (d, J =6.1 Hz, 1H) 
40 [0450] Mass spectrometric value (ESI-MS, m/z): 479 (M + +1) 
[0451] [a| D 25 +1Q.6= (c.0.5, CHCI 3 ) 

Example 87: N-{4-i(6,7-Dimeihoxy-4-qulnolyl)oxyj-2,5-dimethyiphenyi}-!si , -[(1R)-1-(1,3-fhiazol-2 -y 

4S [0452] 4-[(6,7-Dimethoxy-4-quinoiyr)oxy]-2,5-dimeihylaniline (30 mg) was dissolved in chloroform (1 ml) and triethyl- 
amine (0.1 mi) to prepare a solution. A solulion of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of (1 R)-l-(1 ,3-thiazo!-2-yl)-1 -ethyl- 
amine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to give 

50 the title compound (30 mg, yield 68%). 

[0453] 1 H-NMR (CDCI 3 , 400 MHz): § 1.67 (d, J = 6.8 Hz, 3H), 2.12 (s, 3H), 2.25 (s, 3H), 4.07 (s, 3H), 4.07 (s, 3H), 
5.35 - 5.42 (m, 1H), 6.13 (d, J = 7.1 Hz, 1H), 6.38 (d, J = 5.6 Hz, 1H), 6.92 (s, 1H), 6.98 (s, 1H), 7.27 (d, J = 3.2 Hz, 
1H), 7,60 (s, 1H), 7,65 (s, 1H), 7,68 (d, J = 3.4 Hz, 1H), 8.42 (d, J = 5.6 Hz, 1H) 
[0454] Mass spectrometric value (ESI-MS, m/z): 479 (M + +1) 

55 [0455] [a] D 25 -9,0° (c0.5, CHCI 3 ) 
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Example 66: N44H(6J-Dimethoxy^^uinolyi)oxyj-2-fiuorophen 

[0456] 4-[(6,7-Ddimethoxy-4-quinolyl)oxy]-2-fiuoroani!ine (30 mg) was dissolved in chloroform (1 ml) and trietrtyl- 
amine (0.1 ml) io prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 
5 solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(4-methyl-1 ,3-ihiazoi-2-yi)- 
1 -ethyiamine (35 mg) in chloroform (0.2 mi) was added thereto, and the mixture was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica gel using chloraform/methanol for development to 
give the title compound (38 mg, yield 83%). 

[0457] 1 H-NMR (CDCU, 400 MHz): 5 1.68 (d, J = 7.1 Hz, 3H), 2.43 (d, J = 1.0 Hz, 3H), 4.06 (s, 3H), 4.08 (s, 3H), 
10 5.26 - 5.33 (m, 1H), 6.38° (br, 1H), 6.57 (d, J = 5.9 Hz, 1H), 6.81 (d, J = 1.0 Hz, 1H), 6.91 (dd, J = 2.7, 11.0 Hz, 1H). 
6.95 - 6.98 (m, 1H), 7.55 (s, 1H), 7.69 (s, 1H), 7.69 (br, 1H), 8.28 (t, J = 9.0 Hz, 1H), 8.48 (d, J = 5.9 Hz, 1H) 
[0458] Mass spectrometry value (ESI-MS, m/z): 483 (M + +1) 

Example 69: N^4-[(6J-Dimethoxy^^uinolyi)oxyl-3-fluorophenyl}-N'-[1-(4-me1hyl-1.3-thiazol-2-yl)eihyi]urea 

15 

[0459] 4-[(6,7-Dirnethoxy-4-quino!yl)oxy]-3-fluoroaniline (30 mg) was dissolved in chloroform (1 ml) and iriethylamine 
(0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) :n chloroform (0.2 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(4-meihyl-1 ,3-thiazol-2-yi)-1 -ethyiamine 
(35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
20 mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (29 mg, yield 63%). 

[0460] 1 H-NMR (CDCi 3 , 400 MHz): 5 1 .65 (d, J = 6.8 Hz, 3H), 2.40 (d, J = 0.7 Hz, 3H), 4.04 (s, 3H), 4.06 (s, 3H), 
5.25-5.32 (rn, 1H), 6.43 (br, 1H), 6.46 (d, J =4.9 Hz, 1H), 6.80 (d, J = 1.2 Hz, 1H), 7.03 (t, J = 8.8 Hz, 1H), 7.14 (dd, 
J = 2.2, 8.8 Hz, 1H), 7.57 (s, 1H), 7.58 - 7.62 (m, 2H), 8.41 (d, J = 5.9 Hz, 1H), 8.44 (br, 1H) 
25 [0461] Mass spectrometric value (ESI-MS, m/z): 483 (M*+1) 

f-xar.'iple \i -4 ;(b V Oire : hox r -^-;:, " -vyijox v ". 2 T's:hoxyph:5--yl) !\ ■[ ■-"net;- ..." >\' : ixG\ 2 yi s'-y!] -rea 

[0462] 4-[(6,7-Dimethoxy-4-quino!yl)oxy3-2-methoxyaniline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
30 amine (0.1 ml) to prepare a solution, A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-methyl-1,3-thiazoi-2-yl)- 
1 -ethyiamine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixlure was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development to 
give the title compound (22 mg, yield 48%). 
35 [0463] 1 H-NMR (CDCI 3 , 400 MHz): 8 1 .66 (d, J = 7.1 Hz, 3H), 2.44 (d, J » 1 .0 Hz, 3H), 3.82 (s, 3H), 4.07 (s, 3H), 
4.11 (s, 3H), 5.29 - 5.36 (m, 1H), 6.01 (d, J = 7.1 Hz, 1H), 6.60 (d, J = 6.1 Hz, 1H), 6.68 (d, J =2.7 Hz, 1H), 6.78 (dd, 
J = 2.7, 9.0 Hz, 1H), 6.82 (d, J = 1.2 Hz, 1H), 7.23 (s, 1H), 7.60 (s, 1H), 7.84 (br, 1H), 8.28 (d, J = 8.8 Hz, 1H), 8.45 
(d, J =6.1 Hz, 1H) 

[0464] Mass spectrometric value (ESI-MS, m/z): 495 (M + +1 ■ 

40 

Example 91 : N-{4-((6,7-Dimethoxy-4-quinolyl)oxy{ph8nyi}-N'-[1-(4-methyl-1 ,3-thiazoi-2-yl)ethyl]urea 

[0465] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-methoxyaniline (30 mg) was dissolved in chloroform (1 ml) and triethyl- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) In chloroform (0.2 ml) was then added to the 
4S solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(4-methyl-1 ,3-thiazo!-2-y!)- 
1 -ethyiamine (35 rng) in chloroform (0.2 ml) was added thereto, and the mixlure was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development io 
give the title compound (32 mg, yield 68%). 

[0466] 1 H-NMR (CDCI 3 , 400 MHz): § 1 .65 (d, J = 6.8 Hz, 3H). 2.40 (d, J = 1 .0 Hz, 3H), 4.06 (s, 3H), 4.07 (s, 3H), 
50 5.25 - 5.32 (m, 1 H), 6.24 (br, 1 H), 6.48 (d, J = 5.6 Hz, 1 H), 6.78 (d, J = 1 .0 Hz, 1 H), 7.06 (d, J = 9.0 Hz, 1 H), 7.54 (d, 
J = 9.0 Hz, 1H), 7.58 (s, 1H), 7.60 (s, 1H), 8.09 (br, 1H), 8.39 (d, J = 5.9 Hz, 1H) 
[0467] Mass spectrometric value (ESI-MS, m/z): 465 (M + +1) 

Example 92: N-[4-[(6,7-pimethoxy 
55 urea 

[0468] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-(trifiLioromethyl)anlllne (30 mg) was dissolved In chloroform (1 ml) and 
triethyiamine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added 
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to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-rnethyi-1 ,3-thiazol- 
2-yl)-1-ethy!amine (35 mg) in chloroform (0,2 ml) was added thereto, and the mixture was stirred at room temperature 
for 10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development 
to give the title compound (35 mg, yield 80%). 
5 [0469] 1 H-NMR (CDCI 3 , 400 MHz): S 1 .67 (d, J = 6.8 Hz, 3H), 2.42 (d, J = 1.0 Hz, 3H), 4,06 (s, 3H), 4.08 (s, 3H), 
5.27 - 5.34 (m, 1 H), 6.33 (d, J = 6.8 Hz, 1 H), 6.53 (d, J = 5.6 Hz, 1 H), 6.82 (d, J = 1.0 Hz, 1 H), 7.10 (hr, 1 H), 7.30 (dd, 
J = 2.7, 9.0 Hz, 1 H), 7.42 (d, J = 2,7 Hz, 1 H), 7.53 (s, 1H), 7.62 (s, 1H), 7.21 (d, J = 9.0 Hz, 1 H), 8.51 (d, J = 5.6 Hz, 1 H) 
[0470] IViass spectrometric value (ESI-MS, m/z): 533 (M + +1) 

10 Example 93: N-{4-[(tx7-Dimethoxy-4 -qulnolyi)oxyj-2,5-dlm^ 

[0471] 4-[(6,7-Dimeihoxy-4-quino!yl)oxy]-2,5-dimethylaniline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
amine (0.1 mi) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4-methyl-1,3-thiazol-2-yl)- 
is 1-ethylamine (35 mg) in chloroform (0.2 mi) was added thereto, and the mixture was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica ge! using chloroform/methanol for development to 
give the title compound (27 mg, yield 59%). 

[0472] 1 H-NMR (CDCI 3 , 400 MHz): 5 1.65 (d, J = 6.8 Hz, 3H), 2.11 (s, 3H), 2.27 (s, 3H), 2.40 (d, J = 1.0 Hz, 1H), 
4.08 (s, 3H), 4.09 (s, 3H), 5.25 - 5.34 (m, 1H), 6.08 (br, 1H), 6.42 (d, J = 5.9 Hz, 1H), 6.80 (s, 1H). 6.93 (s, 1H). 6.96 
20 (br, 1H), 7.61 (s, 1H), 7.68- 7.73 (m, 2H), 8.41 (d, J = 5.9 Hz, 1H) 
[0473] IViass spectrometric value (ESI-MS, m/z): 493 (M + +1) 

Example 94: NH4-[(6J-Dimethoxy^uinolyi)oxylphenyi}-NM1-(4,5^imethyl-1,3-thiazol-2-yi)ethyl]urea 

25 [0474] 4-[(6,7-Dimethoxy-4-quino!yl)Oxy]ani!ine (30 mg) was dissolved in chloroform (1 mi) and triethylamine (0.1 
ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(4,5-dimethyl-1 ,3-thiazoi-2-yi)-1 -e thiamine 
(35 mg) in chloroform (0.2 m!) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methane! for development to give the title com- 

30 pound (19 mg, yield 40%). 

[0475] 1 H-NMR (CDCI 3 , 400 MHz): 5 1.60 (d, J = 6.8 Hz, 3H), 2.28 (s, 3H), 2.31 (s, 3H), 4.03 (s, 3H), 4.04 (s, 3H), 
5.19 - 5.26 (rn, 1H), 6.29 (br, 1H), 6.44 (d, J = 5.4 Hz, 1H), 7.05 (d, J = 8.8 Hz, 2H), 7.46 (d, J = 9.0 Hz, 2H), 7.48 (s, 
1H), 7.55 (s, 1H), 3.04 (br, 1H), 8.43 (d, J == 5.4 Hz, 1H) 
[0476] Mass spectrometric value (ESI-MS, m/z): 479 (M + +1) 

35 

Example 95: N-{4-[(6,7-Dime;hoxy-4-quinoly!)oxyj-2-fiiioropnerr y -i}-N'-[1 -(4,5-dirnethy!-1 ,3-ih:a?.of-2-y!)e;hy1jurea 

[0477] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-fluoroaniiine (30 mg) was dissolved in chloroform (1 ml) and triethylamine 
(0,1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, 
40 and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4,5-dimeihyl-1,3~thiazo!-2-yl)-1-ethyl- 
amine (35 mg) in chloroform (0.2 mi) 'was added thereto, and the mixture was stirred at room temperature for 10 hr. 
The stirred mixture was purified by chromatography on siiica gei using chloroform/methanol for development to give 
the title compound (18 mg, yield 38%). 

[0478] 1H-NMR (CDCI 3 , 400 MHz): S 1 .62 (d, J = 6.8 Hz, 3H), 2.30 (s, 3H), 2.32 (s, 3H), 4.03 (s, 3H), 4.05 (s, 3H), 
45 5.19 - 5.25 (m, 1H), 6.50 (d, J = 5.4 Hz, 1H), 6.58 (br, 1H), 6.87 - 7.05 (m, 2H), 7.51 (s, 1H), 7.71 (br, 1H), 8.22 (d, J 
= 9.0 Hz, 1H), 8.48 (d, J = 5.4 Hz, 1H) 

[0479] Mass spectrometric value (ESi-MS, m/z): 497 (M + +1) 

Example 96: N^4-{(6,7-Dimethoxy-4-qiiioolyl)oxyj-2-methylphenyl}-N'-[1-(4,5-dirriethyl-1 ,3-thiazol-2-yl)ethyljurea 

50 

[0480] 4-[(6,7-Dirnethoxy-4-quino!yl)oxy]-2-methy!ani!ine (30 mg) was dissolved In chloroform (1 ml) and triethyl- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) In chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1 -{4,5-dimethy!-1 ,3-thiazoi- 
2-yl)-1-ethylamine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature 
55 for 10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development 
to give the title compound (18 mg, yield 39%). 

[0481] 1 H-NMR (CDCI 3 , 400 MHz): 5 1.60 (d, J = 6.8 Hz, 3H), 2.23 (s, 3H), 2.25 (s, 3H), 2.31 (s, 3H), 4,03 (s, 3H), 
4.05 (s, 3H), 5.19 - 5.27 (rn, 1H), 6.24 (br, 1H), 6.50 (d, J = 5.4 Hz, 1H), 6.99 (d, J = 2.7 Hz, 1H), 7.01 (s, 1H), 7.10 (s, 
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1H), 7.47 (s, 1H), 7.54 (s, 1H), 7.75 (d, J = : 9.5 Hz, 1H), 8.47 (d, J = 5.6 Hz, 1H) 
[0482] Mass spectromeiric value {ESl-MS, m/z): 493 (M + +1) 

Example 97: N-[4-[(6,7-Dimethoxy-4-quinolyi)oxyj-2-(trifluqr^ 

5 urea 

[0483] 4-[(6,7-Dimeihoxy-4-quino!yl)oxy]-2-(iriRuoromethyl)aniline (30 mg) was dissolved in chloroform {1 ml} and 
triethyiamine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added 
to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4,5-dimethyl-1 ,3-thi- 
'io azol-2-yl)-1 -ethylamine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temper- 
ature for 10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for devel- 
opment to give the title compound (14 mg, yield 31%). 

[0484] 1 H-NMR (CDCI 3 , 400 MHz): 8 1.62 (d, J = 6.8 Hz, 3H), 2.29 (s, 3H), 2.32 (s, 3H), 4.04 (s, 3H), 4.06 (s, 3H), 
5,21 - 5.25 (m, 1H), 6.49 (d, J = 5.4 Hz, 1H), 6.65 (s, 1H), 7.15 (s, 1H), 7.33 (d, J = 8.8 Hz, 1H), 7,40 (d, J = 2,2 Hz, 
15 1 H), 7.52 (s, 1 H), 7.52 (s, 1 H), 8.20 (dd, J = 9.0 Hz, 1 H), 8.51 (d, J = 5.4 Hz, 1 H) 
[0485] Mass spectromeiric value (ESl-MS, m/z): 547 (M + +1) 

Example 98: N-{4-[(6,7-Dimethoxy-4-qulnolyl)oxyl-2,5-dlm6thylphenyi}-N'-[1-;4,5-dimethyl-1 ,3-thiazol-2-yl )ethyi]urea 

20 [0486] 4-[(6,7-Dimethoxy-4-quino!yl )Oxy]-2,5-dimethylaniline (30 mg) was dissolved in chloroform (1 mi) and iriethyl- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4,5-dimethyi-1 ,3-thiazol- 
2-yi)-1 -ethylamine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature 
for 10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development 

25 to give the title compound (14 mg, yield 29%). 

[0487] 1H-NMR (CDCI 3 , 400 MHz): 6 1.61 (d, J = 6.8 Hz, 3H), 2.12 (s, 3H), 2.21 (s, 3H), 2.26 (s, 3H), 2.29 (s, 3H), 
4.05 (s, 3H), 4.06 (s, 3H), 5.20 - 5.26 (m, 1H), 6.13 (s, 1H), 6.36 (d, J =5.4 Hz, 1H), 6.91 (s, 1H), 6.91 (s, 1H), 7.55 
(s, 1H), 7.59 (s, 1H), 7.66 (s, 1H), 8.43 (d, J = 5.4 Hz, 1H) 
[0488] Mass spectrometric value (ESl-MS, m/z): 507 (M + +1) 

30 

Example 99: N-{4-[(6,7-Dimethoxy-4-qu:nolyl)oxy{-2-methoxyph8nyl}-N4' ! -(4.^-dimeihyl-1 ,3-thiazol-2-yi)ethyljurea 

[0489] 4-[(6,7-Dirnethoxy-4-quinolyl)oxy3-2-methoxyaniline (30 mg) was dissolved in chloroform (1 mi) and triethyl- 
amine (0.1 mi) to prepare a solution, A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the 
35 solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(4,5-dimethy!-1 ,3-thiazol- 
2-yi)-1 -ethylamine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature 
for 10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development 
to give the title compound (45 mg, yield 100%). 

[0490] 'H-NMR (CDCI 3 , 400 MHz): 6 1 .61 (d, J = 6.8 Hz, 3H), 2.31 (s, 3H), 2.33 (s, 3H), 3.66 (s, 3H), 4,01 (s, 3H), 
40 4.04 (s, 3H), 5.26-5.29 (m, 1H), 6.46 (d, J = 5.4 Hz, 1H), 6.62 (d, J = 2.4 Hz, 1H), 6.73 (dd, J = 2.4, 8.8 Hz, 1H), 6.76 
(S, 1 H), 6.78 (S, 1 H), 6.76 (s, 1 H), 7.41 (s, 1 H), 7.46 (s, 1 H), 7.54 (s, 1 H), 8.20 (d,J = 8,8 Hz, 1 H), 8.46 (d, J = 5.4 Hz, 1 H) 
[0491] Mass spectrometric value (ESl-MS, m/z): 509 (M + +1) 

Example 100: N-{4-K6,7-Dim6thoxy-4-quinolyl)oxyiphenyl}-N'-[1-(5-rnethyl-1 ; 3-thiazol-2-yl)ethyi]urea 

45 

[0492] 4-[(6,7-Dimethoxy-4-quinolyl)oxy]aniline (30 mg) was dissolved in chloroform (1 ml) and triethylamine (0,1 
mi) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added to the solution, and 
the mixture was stirred at room temperature for one hr. Next, a solution of 1-(5-methyl-1,3-thiazol-2-yl)-1 -ethylamine 
(35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
50 mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (14 mg, yield 31%). 

[0493] 1 H-NMR (CDCI 3 , 400 MHz): S 1.49 (d, J = 6.8 Hz, 3H), 2.39 (d, J = 1,2 Hz, 3H), 3.92 (s, 3H), 3.93 (s, 3H), 
5.00 -5,06 (m, 1H), 6,40 (d, J = 5.1 Hz, 1H), 6.87 (d, J = 7.8 Hz, 1H), 7,15 (d, J = 8.8 Hz, 2H), 7.37 (s, 1H), 7.38 (d, J 
= 1 .2 Hz, 1 H), 7.50 (s, 1 H), 7.52 (d, J = 8.8 Hz, 2H), 8.44 (d, J = 5.1 Hz, 1 H), 8.70 (s, 1 H) 
55 [0494] Mass spectrometric value (ESl-MS, m/z): 465 (M + +1) 
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Example 101 : N-{4-[(6 J-Duiiethoxy-4-qu;r!olyl)oxy{-24luoroph6nyi}-N'-[1-(5-rr!ethyl-1 ,3-thiazoi-2-yl)ethyljurea 

[0495] 4-[{6,7-Dimeihoxy-4-qu!noly!)oxy|-2-fluoroaniline (30 mg) was dissolved in chloroform (1 ml) and triethylamine 
(0.1 mi) to prepare a solution. A solution of tnphosgene (35 mg) In chloroform (0.2 ml) was then added to the solution, 
s and the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(5-methyl-1 ,3-thiazol-2-yl)-1 -elhyiamine 
(35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (13 mg, yield 29%). 

[0496] 1 H-NMR (CDCU, 400 MHz): 5 1.66 (d, J = 7.1 Hz, 3H), 2.42 (d, J = 0.7 Hz, 3H), 4.07 (s, 3H), 4.10 (s, 3H), 
10 5.24 - 5.28 (m, 1 H), 6.57 (br, 1 H), 6.60 (d, J = 5.9 Hz, 1 H), 6.90 (dd, J = 2.7, 10.7 Hz, 1 H), 6.96 - 6.98 (rn, 1 H), 7.32 
(d, J = 1.2 Hz, 1H), 7.57 (s, 1H), 7.75 (br, 1H), 7.78 (s, 1H), 8.33 (t, J = 8.8 Hz, 1H), 8.48 (d, J =6.1 Hz, 1H) 
[0497] Mass spectrometry value (ESI-MS, m/z): 483 (M + +1) 

Example 102: N-{44(6J-Dimethoxy^K|uinolyi)oxy]-3-nuorophenyi}-M41-(5-methyl-1,3-thiazoi-2-yl)ethyl|ur6a 

15 

[0498] 4-[(6,7-Dirnethoxy-4-quino!yl)oxy]-3-fluoroaniline (30 mg) was dissolved in chloroform (1 ml) and triethylamine 
(0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) :n chloroform (0.2 ml) was then added to the solution, 
and the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(5-methyl- 1 ,3-thiazoi-2-yi)-1 -ethyiamine 
(35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 1 0 hr. The stirred 
20 mixture was purified by chromatography on silica gel using chloroform/methanol for development to give the title com- 
pound (16 mg, yield 35%). 

[0499] 1 H-NMR (CDCI 3 , 400 MHz): S 1.63 (d, J = 7.1 Hz, 3H), 2.41 (s, 3H), 4.04 (s, 3H), 4.06 (s, 3H), 5.23 - 5.27 (m, 
1H), 6.47 (d, J = 5.6 Hz.'lH), 6.54 (br, 1H), 7.08 (t, J = 8.5 Hz, 1H), 7.17 (d, J = 8.5 Hz, 1H), 7.29 (s, 1H), 7.59 - 7.63 
(m, 3H), 8.42 (d, J = 5.9 Hz, 1H), 8.57 (s, 1H) 
25 [0500] Mass spectrometry value (ESI-MS, m/z): 483 (M*+1) 

[0501] 4-[(6,7-Dimethoxy-4-quino!yP;oxy3~2~methy!ani!ine (30 mg) was dissolved In chloroform (1 ml) and triethyl- 
30 amine (0.1 ml) to prepare a solution, A solution of triphosgene (35 mg) in chloroform (0.2 mi) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1-(5-methyl-1,3-thiazoi-2-yl)- 

1 - ethyiamine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica gei using chloroform/methanol for development to 
give the title compound (14 mg, yield 31%). 

35 [0502] 'H-NMR (CDCI 3 , 400 MHz); 5 1 .63 (d, J = 7.1 Hz. 3H), 2.30 (s, 3H), 2.42 (s, 3H), 4.06 (s, 3H), 4.07 (s, 3H), 
5.25-5.28 (m, 1H), 6.20 (s, 1H), 6.56 (d, J = 5.9 Hz, 1H), 7.00 (s, 1H), 7.01 (d, J = 2.9 Hz, 1H), 7.17 (s, 1H), 7.28 (s, 
1H), 7.57 (s, 1H), 7.64 (s, 1H), 7.79 (d, J = 9.5 Hz, 1H), 8.44 (d, J = 5.9 Hz, 1H) 
[0503] Mass spectrometry value (ESi-MS, m/z): 479 (M + +1) 

40 Example 104: N-[4-[(6,7-Dimethoxy-4-quinolyl)oxyj-2-{trifiuoro 
urea 

[0504] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-(trifluoromethyi)an!llne (30 mg) was dissolved In chloroform (1 ml) and 
triethylamine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) in chloroform (0.2 ml) was then added 
45 to the solution, and the mixture was stirred at room temperature for one hr. Next, a solution of l-(5-methy!-1 ,3-thlazol- 

2- yl)-1 -ethyiamine (35 mg) In chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature 
for 10 hr. The stirred mixture was purified by chromatography on silica gel using chloroform/methanol for development 
to give the title compound (12 mg, yield 26%). 

[0505] 1 H-NMR (CDCI 3 , 400 MHz): 5 1 .65 (d, J = 6.8 Hz, 3H), 2.44 (d, J = 0.7 Hz, 3H), 4.07 (s, 3H), 4.09 (s, 3H), 
50 5.23-5.30 (m, 1H), 6.37 (d, J = 6.3 Hz, 1H), 6.56 (d, J = 5.6 Hz, 1H), 7.18 (s, 1H), 7.33 (d, J = 1.2 Hz, 1H), 7.36 (dd, 
J = 2.7, 9.0 Hz, 1 H), 7.43 (d, J = 2.7 Hz, 1 H), 7.55 (s, 1H), 7.71 (s, 1H), 8.22 (d, J = 9.0 Hz, 1 H), 8.51 (d, J = 5.9 Hz, 1 H) 
[0506] Mass spectrometry value (ESI-MS, m/z): 533 (M + +1) 

55 

[0507] 4-[(6,7-Dimethoxy-4-quino!yl)oxy]-2-methoxyaniline (30 mg) was dissolved in chloroform (1 ml) and triethyl- 
amine (0.1 ml) to prepare a solution. A solution of triphosgene (35 mg) In chloroform (0.2 ml) was then added to the 
solution, and the mixture was stirred at room temperature for one hr. Next, a solution of 1 -(5-methyi-l ,3-ihiazol-2-y!j- 
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1-ethylamine (35 mg) in chloroform (0.2 ml) was added thereto, and the mixture was stirred at room temperature for 
10 hr. The stirred mixture was purified by chromatography on silica ge! using chloroform/methanol for development to 
give the title compound (38 mg, yield 83%). 

[0508] 1 H-NMR (CDCI 3 , 400 MHz): 5 1.63 (d, J = 6.8 Hz, 3H), 2.44 (s, 3H), 3.70 (s, 3H), 4.03 (s, 3H), 4.04 (s, 3H), 
5,28 - 5,35 (m, 1H), 8.47 (d, J = 5,4 Hz, 1H), 6.49 (s, 1H), 6.76 (dd, J = 2.2, 8.8 Hz, 1H), 7,35 (s, 1H), 7.37 (s, 1H), 
7.46 (s, 1H), 7.56 (s, 1H), 8.21 (d, J = 8.8 Hz, 1H), 8.47 (d, J = 5.4 Hz, :H) 
[0509] Mass spectrometry value (ESI-MS, m/z): 495 (M + +1) 

[0510] Compounds of Examples 1 to 38 and 41 to 105 had the following respective chemical structures and c-fms 
auiophosphorylaiion 50% Inhibitory concentrations (iC 50 ). 
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Pharmacological Test Example 1: Measurement of inhibitory activity against c-fms iyrosine kinase activity within 
macrophage-like cell line BAC-1.2F5 fay M-CSF stimulation 

[051 1 ] Macrophage-like cell line BAC-1 .2F5 which expresses c-fms as a M-CSF receptor on cell membranes (CLAU- 

i'O DIA M. et a!., J, Cell. Physiol., 130, 420-427 (1987), "Isolation and Characterization of a Cloned Growth Factor De- 
pendent Macrophage Ceii Line, BAC1.2F5") was cultured at 37°C in a DMEM medium containing L-cell supernatant 
and 10% fetal calf serum (GIBCO BRL) In a 5% CQ 2 incubator until about 50 to 70% confluent. The harvested cells 
were inoculated into wells, each containing the sarne medium, in a collagen type I coat 96-wel! flat-bottom plate in an 
amount of 5.0 x 1 0 4 per well, and cultured at 37°C for 12 hr. Thereafter, the medium was replaced with a DMEM medium 

?s containing a 0.1% fetal calf serum and cultured for 12 hr Thereafter, a test compound dissolved In dimethyl sulfoxide 
was added to each well, and cells were incubated at 37°C for one hr. Human recombinant M-CSF was added to a final 
concentration of 50 ng/ml, and cells 'were stimulated at 37° C for 6 min. After the medium was removed, 50 ul of a 
solubilization buffer (20 mM HEPES (pH 7.4), 150 mM NaCI, 0.2% Triton X-100, 10% glycerol, 5 mM sodium orthova- 
nadyiate, 5 mM disodium ethylenediaminetetraacetate, and 2 mM Na 4 P 2 0 7 ) was added thereto. The mixture was 

30 shaken at 4°C for 2 hr to prepare a cell extract as an assay sample which was then used for an ELISA assay. 

[0512] The plate for the ELISA assay was prepared as follows. Phosphate buffered saline (50 ul, pH 7.4) containing 
5 ng/ml of anti-phospho-tyrosine antibody (PY20; Transduction Laboratories) was added to a micropiate for ELISA 
(Maxisorp; purchased from NUNC), followed by standing at 4°C overnight to be immobilized on the wells. Thereafter, 
each well was washed twice with 200 ul of a Ca- and Mg-free phosphate buffer containing 0.1 % Tween-20 (hereinafter 

3s referred to as "PBS-T"), and 200 u.l of a blocking solution (Dainippon Pharmaceutical Co. Ltd.: BlockAce) was added 
to each well, and the wells were then allowed to stand at room temperature for 2 hr for blocking. 
[0513] Separately, phosphate buffered saline (50 uJ, pH 7.4) containing 5 u.g/ml of anti-phospho-tyrosine antibody 
(PY20; Transduction Laboratories) was added to a micropiate for ELISA (Maxisorp; purchased from NUNC), followed 
by standing at 4°C overnight to form a solid phase on the wells. Afler washing of the plate, 300 ul of a blocking solution 

40 was added, followed by standing at room temperature for 2 hr to perform blocking. After washing, the whole quantity 
of the cell extract was transferred to the wells, and the plate was then allowed to stand at 4°C overnight. After washing, 
anti-c-fms antiserum (Upstate Biotechnology, Inc.) was allowed io react at room temperature for one hr, and, after 
washing, a peroxidase-labeled anti-rabbit Ig antibody (Amersham) was allowed to react at room temperature for one 
hr. After washing, a chromophoric substrate for peroxidase (Sumitomo Bakeiite Co., Lid.) was added thereto to initiate 

4S a reaction. After a suitable level of color development, a reaction termination solution was added to stop the reaction, 
and the absorbance at 450 nm was measured with a micropiate reader. The c-fms phosphorylation activity for each 
well was determined by presuming the absorbance without the addition of the test compound and with the addition of 
M-CSF to be 100% c-fms phosphorylation activity and the absorbance without the addition of the test compound and 
M-CSF to be 0% c-fms phosphorylation activity. The concentration of the test compound was varied on several levels, 

so the c-fms phosphorylation inhibitory rate was determined for each case, and the concentration of the test compound 
necessary for inhibiting 50% of c-fms phosphorylation (IC 50 ) was calculated. The results were as shown In the table 
described before. 

PharmacoioQicai Test Example 2: Measurement of Inhibitory activity against M-CSF-dependent cell growth of 
55 macrophage-like cell line BAC-1 ,2F5 

[0514] Macrophage-like cell line BAC-1 .2F5 which expresses c-fms as a M-CSF receptor on cell membranes (CLAU- 
DIA M. et al., J. Cell. Physiol., 130, 420-427 (1987), "isolation and Characterization of a Cloned Growth Factor De- 
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pendent Macrophage Cell Line, BAC1.2F5") was cultured at 37°C in a DMEM medium containing L-cell supernatant 
and 10% fetai calf serum {purchased from GiBCO BRL) in a 5% C0 2 incubator until about 50 to 70% confluent. The 
harvested cells were inoculated into wells, each containing a 10% fetal calf serum-containing DMEM medium with 
human recombinant M-CSF being added thereto to a final concentration of 50 ng/rni, in a 96-well flat-bottom plate at 

5 a density of 5.0 >: 10 3 per well, and cultured at 37°C for 24 nr. A test compound dissolved in dimethyl sulfoxide was 
then added to each well to a target concentration, and cells were incubated at 37°C in a 5% C0 2 incubator for 72 hr. 
Thereafter, 20 u.i of an MTS reagent (purchased from Promega) was added lo each we!!, followed by incubation at 
37°C in a 5% CQ 2 incubator for 2 hr. Thereafter, absorbance at 490 nm was measured with a microplate reader. The 
ceil growth rate with the addition of the test compound was determined by presuming the absorbance without the 

io addition of the test compound and with the addition of M-CSF to be 100% ceil growth and the absorbance without the 
addition of the test compound and M-CSF to be 0% cell growth. The concentration of the test compound was varied 
on several levels, and the cell growth rate in each case was calculated. As a result, a group of compounds according 
to the present invention inhibited M-CSF-dependent cell growth of BAC-1.2F5 ceil line in a concentration-dependent 
manner. A representative example thereof is shown in Fig. 1. 

15 

Pharmacological Test Ex ample 3: Osteoclast differentiation-inducing test by cocultivation of mouse bone marrow cells 
arid cell line for osteoblasts 

[051 5] Mouse osteoblast-like cell line KS483 (YAMASHITA T. et a!., Bone, 1 9, 42S-436 (1 996), "Subcloning of Three 

?o Osteoblastic Cell with Distinct Differentiation Phenotypes from the Mouse Osteoblastic Cell line KS-4") was cultured 
in an a-MEM medium containing a 10% fetal calf serum (purchased from GIBCO BRL) until about 90% confluent. The 
cells were seeded into wells, each containing the same medium containing a 10% fetal calf serum, in a 48 well flat- 
bottom plate at a density of 2.0 x 1 0 3 per well. Bone marrow ceils harvested from femorotibialis of 4-week old male 
DDY mice (purchased from Japan SlC, Inc.) were seeded into the same weiis in which KS483 was cultured at a density 

25 of 2.0 x 1 0 4 per well, and 1 ,25(OH ) 2 VD 3 was added to a final concentration of 1 0~ s mol/L. Further, the test compound 
dissolved in dimethyl sulfoxide was added to each we!! to a target concentration, followed by incubation in a 5% C0 2 
incubator at 37° C for 6 days. The medium was replaced every two days, and each time the replacement was carried 
out, 1 ,25(OH) 2 VD 3 and the test compound were added to the above concentration. Staining (ACID PHOSPHATASE 
LEUKOCYTE; SIGMA) and observation were carried out after cultivation for 6 days using tartaric acid-resistant acid 

30 phosphatase (hereinafter referred to as "TRAP") activity (a specific marker found on the surface of osteoclast cell) as 
an index. After staining, observation under an optical microscope was carried out. As a result, It was found that a group 
of compounds according to the present invention reduced the number of osteoclasts stained by TRAP activity in a 
concentration-dependent manner. At the same time, the TRAP activity was evaluated by the measurement of enzyme 
activity using p-nitrophenylphosphate (SIGMA104 phosphatase substrate; SIGMA; hereinafter referred to as "PNP"). 

35 The measurement of enzyme activity was carried out with PNP as follows. The medium in each well was removed 
after 6 days culture, and cells were fixed with an acetone-water-citrate buffer (weigh; ratio =15:9: 1 ) mixed solution. 
After washing, PNP was dissolved in a water-acetate buffer-tartrate buffer (weight ratio = 22 : 1 : 1) mixed solution to 
a final concentration of 0.4 mg/ml. This PNP solution was added to each well and was stirred at room temperature for 
one hr. After stirring, 50 ji! of 0.5 N NaOH was further added, and 100 j.i! of the reaction solution in each weii was 

40 dispensed in a 96 well flat-bottom plate, and absorbance at 405 nm was then measured with a microplate reader. For 
each well, TRAP activity was measured by presuming the absorbance in the case of culture without the addition of the 
test compound and with the addition of only KS483 and mouse bone marrow cells in the presence of 1 ,25(OH) 2 VD 3 
to 1 00% TRAP activity and the absorbance without the addition of the test compound and the mouse bone marrow 
cells to 0% TRAP activity. The concentration of the test compound was varied on several levels, and, for each case, 

45 ihe rate of inhibition against TRAP activity was determined. As a result, a group of compounds according to the present 
invention reduced TRAP activity in a concentration-dependent: manner. That is, the differentiation of osteoclasts was 
inhibited in a dose-dependent manner. A typical example thereof is shown In Fig. 2. 

Pharmacological Test Example 4: Inhibitory effect in nude mouse bone metastasis model using human melanoma cells 
50 (A375) 

[0516] An A375 human melanoma cell line (obtained from Japanese Foundation for Cancer Research) was inocu- 
lated under anesthesia with Ketamine-Medetomidine into the left ventricle of nude mice to 1 .0 x 10- ceiis/head, and, 
on the day of transplantation, the mice were grouped so that the groups each consisted of five mice and had an identical 
55 body weight. From the next day of the transplantation, for 28 days twice a day, the test compound was orally admin- 
istered to the treatment group at 40 mg/kg/day, and the medium was orally administered to the control group. On 21 
and 28 days after the transplantation, the mice were radiographed. For the images thus obtained, the bone resorption 
pore area in femora and fibiae attributable to bone metastasis of melanoma In each individual were calculated with an 
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image analysis software {[mage Gauge, FUJI FILM) to determine the average value for each group. The drug efficacy 
was evaluated by comparing the area of the test compound administered group with the area of the control group. As 
a result, a group of compounds according to the present invention were found to inhibit the expansion of the area of 
bone resorption attributable to bone metastatic melanoma cells. A representative example thereof is shown in Fig. 3. 

5 

Pharmacological Test Example 5: inhibitory effect in nude rat bone metastasis model using human melanoma ceils 

("aIFs")" 

[0517] An A375 human melanoma cell line (obtained from Japanese Foundation for Cancer Research) was inocu- 
io lated under anesthesia with Ketamine-Medetomidine into the left ventricle of nude mice to 5.0 x 10 5 cells/bead, and, 
on the day of transplantation, the mice were grouped so that the groups each consisted of eight mice and had an 
identical body weight. From the next day of the transplantation, for 21 days once a day, the test compound was orally 
administered to the treatment group at 50 mg/kg, and the vehicle was orally administered to the control group. On 21 
day after the transplantation, the mice were radiographed. For the images thus obtained, the femoroiibia! bone resorp- 
is tion pore area attributable to bone metastasis of melanoma in each individual were calculated with an image analysis 
software (image Gauge, FUJI FILM) to determine the average value for each group. The drug efficacy was evaluated 
by comparing the area of the test compound administered group with the area of the control group. As a result, a group 
of compounds according to the present invention were found to inhibit the expansion of the area of bone resorption 
attributable to bone metastatic melanoma cells. A representative example thereof is shown in Fig. 4. 

20 

Pharmacological Test Example 6: Effect of inhibiting Increase in number of osteoclasis in spayed model rats 

[0518] Six-week old female SD rats (purchased from Japan SLC, inc.) were grouped so that ihe groups each con- 
sisted of six rats and had an identical body weight. On the 7th day after grouping, both ovaries were spayed to prepare 

25 an osteoporosis mode!. For 28 days from the day of grouping once a day, ihe test compound was orally administered 
at 20 mg/kg/day, and the vehicle was orally administered to the control group. On the 21 st day after the transplantation, 
tibias of both feet were harvested and were fixed with 10% buffered formalin. Sections were then prepared, and TRAP 
staining was carried out. An optical microscope was interlocked with a personal computer, and the number of TRAP- 
positive osteoclasts in a primary cancellous zone of tibial metaphyseal part was measured with a bone form analysis 

30 software (Luzex F Bone System, NIRECO CORPORATION). TRAP-positive ceils having two or more nuclei were 
regarded as osteoclasts. In the measurement, a line connecting one end of the growth cartilage to a metaphyseal 
junction (hereinafter referred to as "GCMJ") or a line which is parallel to a line connecting both ends of the growth 
cartilage in its lower part and is in contact with GCMJ is provided as a base line. A rectangular region showing an area 
of 0.96 mm 2 defined by about 0.4 mm from the base line toward shaft and, in the lateral direction, about 2.4 mm distant 

35 from GCMJ as the center was set as a measurement viewing field. As a result, a group of compounds according to 
the present Invention significantly reduced the number of osteoclasts, A typical example thereof is shown in Fig. 5. 

Pharmacological Test Example 1 Measuremer. oi .f>Vb:tor» aoli»;:^ serins. KDK rhos;..' orylation using ELiSA method 

40 [0519] Human KDR-transfected NIH3T3 ceils (Sawano A et al., Cell Growth & Differentiation, 7, 213-221 (1996)) 
were cultured in a DMEM medium containing 10% feta! calf serum (purchased from GIBCO BRL) within a 5% carbon 
dioxide incubator until 50 to 70% confluent. The harvested ceils were seeded into wells, containing the same medium, 
in a collagen type 1 coat 96-wei! flat-bottom plate In an amount of 1 .5 x 10 4 per weii, and cultured at 37° C overnight. 
The medium was replaced with a 0.1% fetal calf serum-containing DMEFvl medium. The test compound dissolved in 

4s dimethyl sulfoxide was added to each well, and the cultivation was continued at 37°C for additional one hr. A human 
recombinant vascular endothelial growth factor (hereinafter abbreviated to "VEGF") was added io a final concentration 
of 100 ng/ml, followed by stimulation of cells at 37"C for 2 min. The medium was removed, and the cells were washed 
with phosphate buffered saline (pH 7.4). A solubilization buffer (50 pi) (20 mM HEPES (pH 7.4), 150 mM NaCI, 0.2% 
Triton X-100, 10% glycerol, 5 mM sodium crthovanadyiate. 5 mM dlsodium ethylenediaminetetraacetate, and 2 mM 

so Na 4 P ? 0 7 ) was then added thereto. The mixture was shaken at 4"C for 2 hr io prepare a cell extract. 

[0520] Separately, phosphate buffered saline (50 pi, pH 7.4) containing 5 pg/ml of anti-phospho-tyrosine antibody 
(PY20: purchased from Transduction Laboratories) was added to a micropiate for ELISA (Maxisorp; purchased from 
NUNC), followed by standing at 4 C overnight to be immobilized on the wells. After washing of ihe plate, 300 pj of a 
blocking solution was added, followed by standing at room temperature for 2 hr to perform blocking. After washing, 

55 the whole cell extract was transferred and was allowed to stand at 4°C overnight. After washing, an anti-KDR antibody 
(purchased from Santa Cruz Biotechnology) was allowed to react at room temperature for one hr. Further, after washing, 
a peroxidase-iabeled anii-rabbit Ig antibody (purchased from Amersham) was allowed io react ai room temperature 
for one hr. After washing, a chromophobe substrate for peroxidase (purchased from Sumitomo Bakeiite Co., Ltd.) was 
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added thereto to initiate a reaction. After a suitable level or color development, a reaction termination solution was 
added to stop the reaction, and the absorbance at 450 nm was measured with a micropiate reader. The KDR phos- 
phorylation activity for each well was determined by presuming the absorbance without the addition of the test com- 
pound and with the addition ofVEGF to be 100% KDR phosphorylation activity and the absorbance without the addition 

5 of the test compound and VEGF to be 0% KDR phosphorylation activity. The concentration of the test compound was 
varied on several levels, the KDR phosphorylation inhibitory rate was determined for each case, and the concentration 
of the test compound necessary for inhibiting 50% of KDR phosphorylation (IC 50 ) was calculated, 
[0521] KDR phosphorylation 50% inhibitory concentration (!C 50 ) regarding typical examples of a group of compounds 
according to the present invention was as shown in Table 2. The selection ratio of the KDR phosphorylation inhibitory 

10 activity to the c-fms phosphorylation inhibitory activity Is also shown in Table 2. When KDR phosphorylation 50% in- 
hibitory concentration [uM]/c-fms phosphorylation 50% inhibitory concentration [uM] was less than 5, the selection ratio 
was indicated as "0"; when the value was 5 or more, the selection ratio was indicated as "1"; when the value was 10 
or more, the selection ratio was indicated as "2"; and when the value was 50 or more, the selection ratio was indicated 
as "3." 



is 

Table 2 





Ex. No. 


KDR (|iM) 


Selection ratio 




1 


0.0011 


0 


20 


2 


0.0323 


2 




3 


< 0.0010 


0 




4 


0.0010 


0 




5 


0.0214 


1 




6 


0.0018 


0 




7 


0.0031 


0 




8 


0.3897 


2 


30 


9 


0.0027 


0 




10 


0.0030 


0 




11 


0.1232 


2 


35 


12 


0.0028 


0 




13 


< 0.0010 


0 




14 


0.0688 


1 




15 


< 0.0010 


0 


40 


16 


0.0031 


0 




17 


0.3149 


3 




18 


0.0013 


0 


45 


19 


0.0015 


0 




20 


0.1462 


2 




21 


0.0021 


0 




22 


0.0039 


0 


50 


23 


0.6000 


3 




24 


0.0024 


0 




25 


0.0035 


0 


55 


26 


0.1550 


1 




27 


0.0020 


0 




28 


< 0.0010 


0 
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Table 2 (continued) 





Ex. No. 


KDR (nM) 


Selection ratio 




29 


0.0273 


2 


5 


30 


< 0.0010 


0 




31 


0.0010 
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32 


0.0294 
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10 


33 


< 0.0010 
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34 


0.2963 


2 




35 


0.3097 


2 




36 


0.1343 
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41 


0.0188 


1 




42 


0.0166 
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45 


0.0025 
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20 


46 


0.5071 


3 




47 


0.3097 


3 




48 


0.0027 


C 




49 


0.0454 


2 


50 


0.0283 


0 




51 


0.0382 


1 




52 


0.0072 


0 


30 


53 


0.0374 


2 




54 


0.5740 


1 




55 


0.0016 


0 


35 


56 


0.0096 
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57 


0.0036 
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58 


0.0021 


0 




59 


0.0087 


0 


40 


60 


0.0019 


0 




61 


0.0192 


0 




62 


0.0027 


0 


45 


63 


0.0026 
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64 


0.0098 
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65 


0.0319 


o 




66 


0.0165 
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50 


67 


0.0029 
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68 


0.0056 


o 




69 


0.0052 
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55 


70 


0.0551 
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71 


0.0399 
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Table 2 (continued) 





Ex. No. 


KDR (nM) 


Selection ratio 




73 


0.0433 


2 


5 


74 


0.3176 


3 




75 


0 1463 


3 




76 


0.4368 


3 


10 


77 


0.1012 


2 




78 


0.0539 


2 




79 


0.0952 


2 




80 


0.5257 


3 




81 


1.0521 


3 




82. 


0.6501 


3 




83 


0.0079 


0 


20 


84 


0.6609 


3 




85 


0.0216 


0 




86 


0.2081 


2 




87 


0.2731 


2 


88 


0.0087 


0 




89 


0.0174 


1 




90 


0.1110 


2 


30 


91 


0.0288 


•; 




92 


0.0043 


0 




93 


0.2680 


i 


35 


99 


0.2924 


2 


100 


0.3108 


2 




101 


0.2387 


2 




102 


0.2193 


2 


40 


103 


0.0909 


0 




104 


0.0361 


0 




105 


0.3096 


2 



[0522] Thus, the compounds according to the present invention have high c-fms phosphorylation inhibitory activity 
in vitro and selectively inhibit c-fms phosphorylation rather than KDR phosphorylation in vitro. 



Claims 

50 



1 . A compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof: 
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B 6 S3 9 O'' 8 

r% r? rs 




wherein 

X represents CH or N; 
Z represents O or S; 

R 1 , R 2 , and R 3 , which may be the same or different, represent a hydrogen atom; a hoiogen atom; hydroxy!; 
cyano; C,. 6 alkyi; C|. 6 alkoxy; C 2 . 6 aikenyl; C 2 . 6 alkynyi; nitro; -NR 106 R 107 wherein R 106 and R 107 , which may be 
the same or different, represent a hydrogen atom or C 14 aikyi in which the alkyi group is optionally substituted by 
hydroxy!, -OR 108 wherein R 108 represents C 14 alkyi, or -NR 109 R 110 wherein R 109 and R vi0 , which may be the 
same or different, represent a hydrogen atom or C 14 alkyi; -CONR ,11 R 112 wherein R 111 and R 112 , which may be 
the same or different, represent a hydrogen atom or Ci_ 4 alkyi in which the alky! group is optionally substituted by 
hydroxyl, -OR 113 wherein R 113 represents C 14 alkyi, or -NR 114 R 115 wherein R 1;4 and R 115 , which may be the same 
or different, represent a hydrogen atom or C 14 alkyi; or -COOR 116 wherein R 116 represents a hydrogen atom or 
C r4 alkyi in which the alkyi group is optionally substituted by hydroxyl, -OR 117 wherein R 117 represents C 14 alkyi, 
or -NR 118 R 1 18 wherein R 118 and R 119 , which may be the same or different, represent a hydrogen atom orC 14 aikyi 
in which the C<_ e alkyi, C<_ e aikoxy, C 2 . e aikenyl, and C 2 . 6 alkynyi groups are optionally substituted by a halogen 
atom; hydroxy!; C,_ 4 alkyi; C 14 alkoxy; C 14 alkoxycarbonyl; amino in which one or two hydrogen atoms on the 
amino group each are optionally substituted by C 14 alky! optionally substituted by hydroxy! or C,. 4 aikoxy; group 
R 15 R 16 N-C(=0)-0- wherein R !5 and R 16 , which may be the same or different, represent a hydrogen atom or C,..., 
aiky! in -which the alky! group is optionally substituted by hydroxy! or C-,_ 4 aikoxy; or group R 17 -(S) m - wherein R 17 
represents a saturated or unsaturated three-to seven-membered carbocyclic or heterocyclic group optionally sub- 
stituted by a haiogen atom or C 14 alkyi and m is 0 (zero) or 1, 

R 4 represents a hydrogen atom, 

R 5 , R 6 , R 7 , and R 8 , which may be the same or different, represent a hydrogen atom, a halogen atom, C 1 . 4 
aiky!, C r4 aikoxy, C 14 alkylthio, trifluoromethy!, nltro, or amino, 

R 9 and R 10 , which maybe the same or different, represent a hydrogen atom, C,_ 6 alkyi, or C 14 alkylcarbonyl, 
and any one of R 11 and R 12 represents a hydrogen atom while the other represents C 1-4 alkyi, and R 13 represents 
a saturated or unsaturated three- to seven-membered carbocyclic or heterocyclic group or a saturated or unsatu- 
rated nine- to twelve-membered bicylic carbocyclic group in which the carbocyclic and hetrocyciic groups are 
optionally substituted by a halogen atom; hydroxy!; C,. 4 aikyi; C,. 4 aikoxy; C 14 alkylthio; trifluoromethyl; nitro; or 
-NR 137 R 138 wherein R 137 and R 138 , which may be the same or different, represent a hydrogen atom or C 14 aiky! 
in which the aiky! group is optionally substituted by hydroxyl, -OR 139 wherein R 13S represents C 14 aikyi, or 
-NR 140 R 141 wherein R 140 and R 141 , which may be the same or different, represent a hydrogen atom or C 14 aikyi, or 

R 11 represents a hydrogen atom, and R 12 and R 13 may combine with a carbon atom attached thereto to form 
a saturated or unsaturated nine- to iweive-membered bicyciic carbocyclic group. 

The compound according to claim 1 , wherein X represents CH. 

The compound according to claim 1 or 2, wherein Z represents O. 

The compound according to any one of claims 1 to 3, wherein R 1 and R 4 represent a hydrogen atom. 
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5. The compound according to any one of claims 1 to 4, wherein R 9 and R 10 represent a hydrogen atom. 

6. The compound according to any one of claims 1 to 5, wherein R 2 and R 3 which may be the same or different, 
represent C<_6 aikoxy, said aikoxy group being optionally substituted by a halogen atom; hydroxy!; C 1jt aikyl; 

5 aikoxy; C|. 4 alkoxycarbonyl; amino in which one or two hydrogen atoms on the amino group each are optionally 

substituted by C-,^ aikyl optionally substituted by hydroxy! or C 1-4 aikoxy; or a saturated or unsaturated three- to 
seven-membered carbocydic or heterocyclic group. 

7. The compound according to any one of claims 1 to 6, wherein at least one of R 5 , R 6 , R 7 and R 8 represents a 
10 halogen atom, C M aikyl, C,..; aikoxy, C,.,. alkylthio, trifiuoromethyi, nitro, or amino, and the other(s) represents a 

hydrogen atom. 

8. The compound according to any one of claims 1 to 6, wherein ail of R 5 , R 6 , R 7 and R 8 represent a hydrogen atom. 

is g. The compound according to any one of claims 1 to 8, wherein any one of R 11 and R 12 represents a hydrogen atom 
and the other represents C 14 aikyl, and R 13 represents phenyl, naphthyl, imidazolyl, oxazolyl, thiazoiyl, pyrazolyl, 
isoxazolyi, or isothiazolyl, said groups being optionally substituted by a halogen atom, C 14 aikyl, C,.,; aikoxy, C,.,; 
alkylthio, irifluoromethyl, nitro, or amino In which one or two hydrogen atoms on the amino group each are optionally 
substituted by C t . 4 aikyl, or 

20 Ri 1 represents a hydrogen atom, and R ,? - and R 13 combine with a carbon atom attached thereto to form 

1,2,3,4-ietrahydronaphihalene or Indan. 

10. The compound according to claim 1, represented by formula (!a): 



30 



35 




wherein 

40 x represents CH or N, 

R 1S and R 1S , which may be the same or different, represent C, 3 aikoxy, said aikoxy group being optionally 
substituted by a halogen atom; hydroxyl; C,. 4 aikyl, C<. 4 aikoxycarbcnyi; amino in which one or two hydrogen 
atoms on the amino group each are optionally substituted by Ci_ 4 aikyl optionally substituted by hydroxyl or C|_ 4 
aikoxy, or a saturated or unsaturated three- to seven-membered carbocydic or heterocyclic group, 
45 R 20 , R21, R 22 , and R 23 , which may be the same or different, represent a hydrogen atom, a halogen atom, 

C V4 aikyl, C 14 aikoxy, C|. 4 alkylthio, trifluoromethyl, nitro, or amino, 

any one of R 24 and R 25 represents a hydrogen atom and the other represents Ci_ 4 aikyl, and R 26 represents 
phenyl, naphthyl, imidazolyl, oxazolyl, thiazoiyl, pyrazolyl, isoxazolyi, or Isothiazolyl, said groups being optionally 
substituted by a halogen atom, aikyl, C 1-4 aikoxy, C-, A alkylthio, trifluoromethyl, nitro, or amino in which one 
50 or two hydrogen atoms on the amino group each are optionally substituted by C]_ 4 aikyl, or 

R 24 represents a hydrogen atom, and R 25 and R 26 combine with a carbon atom attached thereto to form 
1 ,2,3,4-tetrahydronaphthalene or indan. 

11. The compound according to claim 10, wherein X represents CH. 

55 

12. The compound according to claim 10 or 11, wherein R 18 and R 19 , which may be the same or different, represent 
C, , 6 aikoxy optionally substituted by a saturated or unsaturated three- to seven-membered carbocydic or hetero- 
cyclic group. 
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13. The compound according to any one of claims 10 to 12, wherein at least one of R 20 , R 21 , R 22 and R 23 represents 
a halogen atom, Ci„ 4 alkyi, C M alkoxy, C^ 4 alkylthio, trifluoromethyi, nitro, or amino, and the other{s) represents 
a hydrogen atom. 

1 4. The compound according to any one of claims 1 0 to 1 2, wherein R 20 and R 2 ' , which may be the same or different, 
represent a halogen atom, C*^ alkyl, C 1jS alkoxy, C<_ 4 alkylthio, trifluoromethyi, nitro, or amino, and R 22 and R 23 
represent a hydrogen atom. 

15. The compound according to any one of claims 10 to 12, wherein R 21 and R 22 , which may be the same or different, 
represent a halogen atom, C,.,, alkyl, C,.,,. alkoxy, C M . alkylthio, trifluoromethyi, nitro, or amino, and R 20 and R 23 
represent a hydrogen atom. 

16. The compound according to any one of claims 10 to 12, wherein all of R 20 , R 21 , R 22 , and R 23 represent a hydrogen 
atom. 

17. The compound according to anyone of claims 10 to 16, wherein R 26 represents thiazoiyl. 

18. The compound according to any one of claims 10 to 16, wherein R 2S represents 4-fluorophenyi. 

19. The compound according to claim 1 , represented by formula (lb) 




wherein 

R 31 represents a hydrogen atom, a fluorine atom at 2-posiiion, a fluorine atom at 3-position, methoxy at 
2-position, methoxy at 3-position, or methyl at 2- and 5-positions, 
R 32 represents methyl, and 

R 33 represents a hydrogen atom, methyl at 1 -position, methyl at 2-posiiion, or methyl at 1- and 2-positions. 

20. The compound according to claim 1 9. wherein the compound reoresented by formula (lb) Is represented by formula 
(lb-1) 
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wherein R 31 , R 32 , and R 33 are as defined in formula (lb). 

21. The compound according to claim 19. wherein the compound represented by formula (lb) Is represented by formula 
(1b-2) 




wherein R 31 , R 32 , and R 33 are as defined in formula (lb). 
22. The compound according to claim 1, represented by formula (!c) 
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,41 



3 Kt ii - 

q/S^X 6 0 R 





(I c) 



wherein 

R 41 represents a hydrogen atom, a fluorine atom at 2-posltion, a fluorine atom at 3-posiiion, a chlorine atom 
at 2-position, a chlorine atom at 3-position, methyl at 2- and 3-positions, methyl at 2- and 5-positions, meihoxy at 
2-position, methoxy at 3-position, methyl at 2-position, or trifiuoromethyi at 2-position, 

R 42 represents methyl, 

R 43 represents a fluorine atom at 4-position, a bromine atom at 3-position, a bromine atom at 4-position, 
meihoxy at 2-pcsiticn, meihoxy at 3-position, methoxy at 4-positicn, a chlorine atom at 4-position, methyl at 4-po- 
sition, or nitro at 4-position, 

23. The compound according to claim 1 , represented by formula (id) 




2 H H 



N N R 

1 L 
0 R 



53 



5 52 



(I d) 



wherein 

X represents CH or N, 

R 51 represents a hydrogen atom, a fluorine atom at 2-position, a fluorine atom at 3-position, methoxy at 
2-position, methoxy at 3-position, or methyl at 2- and 5-positlons, 
R 52 represents methyl, 

R 53 represents imidazolyl, pyrazoiyl, oxazolyi, isoxazoiyl, thiazolyl. or isothiazolyl in which one or two hydro- 
gen atoms on the groups are optionally substituted by a halogen atom or C|_ 4 alkyi, and 

R 54 and R 55 , which may be the same or different, represent a hydrogen atom or Ci.g aikyi in which the aikyi 
group Is optionally substituted by hydroxy!; a halogen atom; -OR 56 wherein R 56 represents Ci. 4 aikyi; -NR 57 R 58 
wherein R 57 and R 58 , which may be the same or different, represent a hydrogen atom or C 14 aikyi in which the 
aikyi group is optionally substituted by hydroxy! or -OR 59 wherein R 59 represents C 1-4 aikyi; or a saturated or 
unsaturated three- to seven-membered carbocyclic or heterocyclic group in which ihe carbocyciic and heterocyclic 
groups are optionally substituted by one or two halogen atoms or alkyl. 



24. The compound according to claim 23, wherein X represents CH, and R 52 represents 
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5 




25. The compound according to claim 24, wherein R 54 and R 55 represent methyl. 

10 

26. The compound according to claim 24, wherein R 54 represents methyl, and R 55 represents C<_ 4 alky! substituted 
by a saturated or unsaturated five- or six-mernbered carbocyclic or heterocyclic group, 

27. The compound according to claim 23, wherein X represents CH, and R 52 represents 

15 



10 




28. The compound according to claim 27, wherein R 54 and R 55 represent methyl. 

25 

29. The compound according to claim 27, wherein R 54 represents methyl, and R 66 represents C-i. 4 alky! substituted 
by a saturated or unsaturated five- or slx-membered csrbccyclic or heterocyclic group. 

30. The compound according to claim 23, wherein X represents H, and R 52 represents 

30 



35 




31. The compound according to claim 30, wherein R 54 and R 55 repressers! methyl. 

40 

32. The compound according to claim 30, wherein R 54 represents methyl, and R 55 represents C,. 4 alky! substituted 
by a saturated or unsaturated five- or slx-membered carbocyclic or heterocyclic group. 

33. The compound according to claim 23, wherein X represents N, and R 52 represents 

45 



50 




34. The compound according to claim 33, wherein R 54 and R 55 represent methyl. 

55 

35. The compound according to claim 33, wherein R M represents methyl, and R 55 represents alky! substituted 
by a saturated or unsaturated five- or slx-membered carbocyclic or heterocyclic group. 
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36. The compound according to claim 'I , represented by formula (!e) 



5 



10 



IS 




so wherein 

R 601 represents a hydrogen atom, a fluorine atom at 2-posiiion, a fluorine atom at 3-position, a chlorine atom 
at 2-position, a chlorine atom at 3-position, methyl at 2- and 3-positions, methyl at 2- and 5-posltions, methoxy at 
2-position, methoxy at 3-position, methyl at 2-position, or trifluoromethyl at 2-position, 

R 602 represents methyl, 
25 X represents N or CH, 

R 604 and R 605 , which may be the same or different, represent a hydrogen atom or C^.g alkyi in which the 
alky! group is optionally substituted by hydroxyl; a halogen atom; -OR 606 wherein R 606 represents alkyl; 
-NR 607 R 608 wherein R 607 and R 608 , which may be the same or different, represent a hydrogen atom or C,. A aikyi 
in which the aikyi group is optionally substituted by hydroxyl or -OR 609 wherein R 609 represents C,^ alkyl; or a 
30 saturated or unsaturated three- to seven-mernbered carbocyclic or heterocyclic group in which the carbocyclic and 

heterocyclic groups are optionally substituted by one or two halogen atoms or alkyl, and 

R 611 , R 612 , R 613 , R 614 , and R 615 , which maybe the same or different, represent a hydrogen atom; C^g alkyl; 
-OR 616 wherein R 616 represents C,. A alkyl; a halogen atom; nitro, or -NR 617 R 618 wherein R 617 and R 618 , which 
may be the same or different, represent a hydrogen atom or C|. 4 alky! in which the alkyi group is optionally sub- 
35 stituted by hydroxyl, -OR 618 wherein R 619 represents C v4 aikyi, or -NRS20pS2i wherein R 620 and R 621 , which may 

be the same or different, represent a hydrogen atom or C-_ 4 aikyi. 

37. The compound according to claim 36, wherein X represents CH and ail of R 611 , R 612 , R 613 , R 614 , and R S1 5 represent 
a hydrogen atom, or any one of R 611 , R 612 , R 613 , R 614 , and R 615 represents a group other than a hydrogen atom 

40 and the remaining groups represent a hydrogen atom. 

38. The compound according to claim 37, wherein ail of R 611 , R 612 , R 813 , R 614 , and R 615 represent a hydrogen atom, 
or any one of R 6ri , R 612 , R S13 , R 6 ' 4 , and R 615 represents C< s alkyi, -OR 616 , a halogen atom, or nitro and the 
remaining groups represent a hydrogen atom. 

45 

39. The compound according to claim 38, wherein R 61 ' 1 represents methoxy and R 6 '■ 2 , R S13 , R 614 , and R 6i5 represent 
a hydrogen atom, or R 612 represents a bromine atom or methoxy and R 611 , R 613 , R 614 , and R 615 represent a 
hydrogen atom, or R 613 represents a bromine atom, a chlorine atom, a fluorine atom, methyl, methoxy, or nitro 
and R 611 , R 612 , R 614 , and R 615 represent a hydrogen atom. 

50 

40. The compound according to claim 37, 33, or 39, wherein R 604 and R 605 represent methyl. 

4t, The compound according to claim 37, 38, or 39, wherein R 604 represents methyl and R 605 represents Ci. 4 alkyi 
substituted by a saturated or unsaturated five- or six-membered carbocyclic or heterocyclic group. 

55 

42. The compound according to claim 36, wherein X represents N and all of R 6 ' 1 , R 6 ' 2 , R 613 , R 614 , and R 6 ' 6 represent 
a hydrogen atom, or any one of R 611 , R 612 , R 613 , R 614 , and R 615 represents a group other than a hydrogen atom 
and the remaining groups represent a hydrogen atom. 
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43. The compound according to claim 42, wherein a!! of R 611 , R 612 , R 613 , R 614 , and R 615 represent a hydrogen atom, 
or any one of R 6ri , R 612 , R 613 , R 6 ' 4 and R 615 represents C<_g alkyt, -OR 616 , a haiogen atom, or nitro and the 
remaining groups represent a hydrogen atom. 



5 44. The compound according to claim 43, wherein R 611 represents methoxy and R 612 , R 613 , R 614 and R 6i5 represent 
a hydrogen atom, or R 612 represents a bromine atom or methoxy and R 611 , R 613 , R 614 , and R 615 represent a 
hydrogen atom, or R 613 represents a bromine atom, a chlorine atom, a fluorine atom, methyl, methoxy, or nitro 
and R 611 , R 612 , R 614 , and R 6,s represent a hydrogen atom. 

io 45. The compound according to claim 42, 43, or 44, wherein R 604 and R 605 represent methyl. 

46. The compound according to claim 42, 43, or 44, wherein R 604 represents methyl and R 605 represents Ci. 4 alkyi 
substituted by a saturated or unsaturated five- or six-membered carbocyclic or heterocyclic group. 



is 47. The compound according to claim 1 , represented by formula (if) 




wherein 

X represents CH or N, 

35 R 701 represents a hydrogen atom, a fluorine atom at 2-position, a fluorine atom at 3-position, methoxy at 

2-position, methoxy at 3-position, or methyl at 2- and 5-positlons, 
R 702 represents , 4 alkyl, 

R 703 represents imidazolyl, pyrazolyl, oxazoiyf, isoxazolyi, thiazotyl, or isothiazolyl in which one or two hy- 
drogen atoms on the groups are optionally substituted by a halogen atom or alkyl, and 
40 R 704 and R 705 , which may be the same or different, represent a hydrogen atom; hydroxy!; nitro; cyano; a 

halogen atom; -NR 706 R 707 wherein R 70S and R 707 , which may be the same or different, represent a hydrogen atom 
or C,.,, alkyl in which the alkyl group is optionally substituted by hydroxy!, -OR 708 

wherein R 708 represents Ci_ 4 alkyl, or -NR 709 R 710 wherein R 709 arid R 71Q , which may be the same or different, 
represent a hydrogen atom or C,.,, alkyl; -CONR 711 R 712 wherein R 7 11 and R 712 , which may be the same or different, 

45 represent a hydrogen atom or C-|_ 4 alky! in which the alkyl group Is optionally substituted by hydroxyl, -OR 713 

wherein R 7!3 represents C;_ 4 alkyl, or -NR 714 R 715 wherein R 714 and R 715 , which may be the same or different, 
represent a hydrogen atom or C^_ 4 alkyl; -COOR 716 wherein R 716 represents a hydrogen atom or Ci_ 4 alkyl in 
which the alkyl group is optionally substituted by hydroxyl, -OR 717 wherein R 71 7 represents C V4 alkyi, or-NR 718 R 719 
wherein R 718 and R 719 , which may be the same or different, represent a hydrogen atom or C-|„ 4 alkyl; C^g alkyl; 

so C ? _ 6 aikenyi; C 2 „ 6 alkynyl; or C^g alkoxy, in which the alkyl, aikenyl, alkynyi, and alkoxy groups are optionally 

substituted by hydroxyl, a halogen atom, -OR 720 in which R 720 represents C 1-4 alkyl, -NR 721 R 722 wherein R 721 
and R 722 , which may be the same or different, represent a hydrogen atom or C,_ 4 alkyl in which the alkyi group is 
optionally substituted by hydroxy! or -OR 723 wherein R 723 represents C.. 4 alkyi, or a saturated or unsaturated 
three- to seven-membered carbocyclic or heterocyclic group in which the carbocyclic and heterocyclic groups are 

55 optionally substituted by one or two halogen atoms or alkyl. 

48. The compound according to claim 47, wherein X represents CH, and R 702 represents 
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49. The compound according to claim 48, wherein R 702 represents methyl. 

50. The compound according to claim 48 or 49, wherein R 704 and R 705 represent methoxy. 

51. The compound according to claim 48 or 49, wherein R 704 represents methoxy, and R 705 represents alkoxy 
substituted by a saturated or unsaturated five- or six-rnembered carbocyciic or heterocyclic group. 

52. The compound according to claim 47, wherein X represents CH, and R 702 represents 




53. The compound according to claim 52, wherein R 702 represents methyl. 

54. The compound according to claim 52 or 53, wherein R 704 and R 705 represent methoxy. 

55. The compound according to claim 52 or 53, wherein R 704 represents methoxy, and R 705 represents C 14 alkoxy 
substituted by a saturated or unsaturated five- or six-mernbered carbocyciic or heterocyclic group. 

56. The compound according to claim 47, wherein X represents H, and R 702 represents 




57. The compound according to claim 56, wherein R 702 represents methyl. 

58. The compound according to claim 56 or 57, wherein R 704 and R 705 represent methoxy. 

59. The compound according to claim 56 or 57, wherein R 704 represents methoxy, R 705 represents C|_ 4 alkoxy sub- 
stituted by a saturated or unsaturated five- or six-rnembered carbocyciic or heterocyclic group. 

60. The compound according to claim 47, wherein X represents N, and R 702 represents 
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61. The compound according to claim 60, wherein R 702 represents methyl. 

62. The compound according to cialm 60 or 61, wherein R 704 and R 705 represent methoxy. 

5 63. The compound according to claim 60 or 61, wherein R 704 represents methoxy, and R 705 represents C VA aikoxy 
substituted by a saturated or unsaturated five- or six-membered carbocydic or heterocyclic group. 

64. The compound according to claim 1, represented by formula (ig) 

10 



is 



20 




wherein 

X represents CH or N, 

R 801 represents a hydrogen atom, a fluorine atom at 2-position, a fluorine atom at 3-positlon, a chlorine atom 
30 at 2-position, a chlorine atom at 3-position, methyl at 2- and 3-positions, methyl at 2- and 5-positions, methoxy at 

2-position, methoxy at 3-positlon, methyl at 2-posltion, or trifluoromethyi at 2-position, 
r802 represents C 1 4 silky!, 

R 804 and R 805 , which may be the same or different, represent a hydrogen atom, hydroxyl; nltro; cyano; a 
halogen atom; -NR 806 R 807 wherein R 806 and R 807 , which may be the same or different, represent a hydrogen atom 

35 or Ci. 4 alky! in which the aikyl group is optionally substituted by hydroxy!, -OR 808 wherein R 808 represents 

aikyl, or -NR 80S R 810 -wherein R 809 and R 810 , which may be the same or different, represent a hydrogen atom or 
C1.4 alky!; -CONR 8i1 R 812 wherein R 811 and R 8 ' 12 which may be the same or different, represent a hydrogen atom 
or C 1j( alky! in which the aikyl group is optionally substituted by hydroxy!, -OR 813 wherein R 813 represents Ci_ 4 
alky!, or -NR 814 R 8 ' 5 wherein R 814 and R 815 , which may be the same or different, represent a hydrogen atom or 

40 Ci_ 4 aikyl; -COOR 816 wherein R 8115 represents a hydrogen atom or C,„ 4 aikyl in which the alky! group is optionally 

substituted by hydroxy!, -OR 817 wherein R 817 represents C-,. 4 aikyl, or -NR 818 R 819 wherein R 818 and R 819 , which 
may be the same or different, represent a hydrogen atom or C^ 4 alky!; Cj.g aikyl; C 2 _ 6 aikenyl. C 2 . 6 aikynyi, or 
C,_ 6 aikoxy, in which the aikyl, aikenyl, aikynyi, and aikoxy groups are optionally substituted by hydroxy!, a halogen 
atom, -OR 820 in which R 820 represents C 14 aikyl, -NR 821 R 822 wherein R 321 and R 822 , which may be the same or 

45 different, represent a hydrogen atom or C-,.4 alky! in which the alkyi group is optionally substituted by hydroxy! or 

-OR 823 wherein R 823 represents C, . 4 aikyl, or a saturated or unsaturated three- to seven-membered carbocydic 
or heterocyclic group in which the carbocydic and heterocyclic groups are optionally substituted by one or two 
halogen atoms or C|. 4 aikyl, and 

R 831 , R 832 , R 833 , R 834 , and R 835 , which may be the same or different, represent a hydrogen atom, hydroxy!, 

so C^g aikyl; -OR 836 wherein R 836 represents C 14 aikyl; a halogen atom; nitro; or -NR 837 R 838 wherein R 837 and R 838 , 

which may be the same or different, represent a hydrogen atom or Ci. 4 alky! in which the alky! group is optionally 
substituted by hydroxy!, -OR 839 wherein R 839 represents C 14 aikyl, or -NR 84 ^ 841 wherein R 840 and R 841 , which 
may be the same or different, represent a hydrogen atom or C VA aikyl. 



55 65. The compound according to claim 64, wherein X represents CH and all of R 831 , R 832 , R 833 , R 834 , and R 835 represent 
a hydrogen atom, or any one of R 83! , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom 
and the remaining groups represent a hydrogen atom. 
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86. The compound according to claim 65, wherein all of R 83 ', R 832 , R 833 , R 834 , and R 835 represent a hydrogen atom, 
or any one of R 83 \ R 832 , R 833 , R 834 , and R 835 represents C^g alky!, -OR 838 , a halogen atom, or nitro and the 
remaining groups represent a hydrogen atom. 

5 67. The compound according to claim 65, wherein R 831 represents methoxy and R 832 , R 833 , R 834 , and R 835 represent 
a hydrogen atom, or R 832 represents a bromine atom or meihoxy and R 831 , R 833 , R 834 , and R 835 represent a 
hydrogen atom, or R 833 represents a bromine atom, a chlorine atom, a fluorine atom, methyl, methoxy, or nitro 
and R 83 ', R 832 , R 834 , and R 835 represent a hydrogen atom. 

io 88. The compound according to claim 65, 66, or 67, wherein R 804 and R 805 represent methoxy. 

69, The compound according to claim 65, 66, or 67, wherein R 804 represents methoxy and R 805 represents C 14 alkoxy 
substituted by a saturated or unsaturated five- or six-membered carbocyclic or heterocyclic group. 

is 70. The compound according to claim 64, wherein X represents CH, R 802 represents methyl, and all of R 831 , R 832 , 
R 833 , R 834 , and R 835 represent a hydrogen atom, or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a 
group other than a hydrogen atom and the remaining groups represent a hydrogen atom. 

71. The compound according to claim 70, wherein all of R 83 ', R 832 , R 833 , R 834 , and R 835 represent a hydrogen atom, 
20 or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents C|_ 6 alkyl, -OR 836 , a halogen atom, or nitro and the 

remaining groups represent a hydrogen atom. 

72. The compound according to claim 70, wherein R 831 represents methoxy and R 832 , R 833 , R 834 , and R 835 represent 
a hydrogen atom, or R 832 represents a bromine atom or methoxy and R 831 , R 833 , R 834 , and R 835 represent a 

25 hydrogen atom, or R 833 represents a bromine atom, a chlorine atom, a fluorine atom, methyl, methoxy, or nitro 

and R 83! , R 832 , R 834 , and R 835 represent a hydrogen atom. 

73. The compound according to claim 70, 71, or 72, wherein R 804 and R 805 represent methoxy. 

30 74. The compound according to claim 70, 71 , or 72, wherein R 804 represents methoxy and R 805 represents C r4 alkoxy 
substituted by a saturated or unsaturated five- or six-membered carbocyclic or heterocyclic group. 

75. The compound according to claim 64, wherein X represents N and ail of R 831 , R 832 , R 833 , R 834 , and R 835 represent 
a hydrogen atom, or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents a group other than a hydrogen atom 

35 and the remaining groups represent a hydrogen atom. 

76. The compound according to claim 75, wherein all of R 83 ', R 832 , R 833 , R 834 , and R 835 represent a hydrogen atom, 
or any one of R 831 , R S32 , R 833 R 634 , and R 835 represents C^ 3 alkyl, -OR 836 , a halogen atom, or nitro and the 
remaining groups represent a hydrogen atom. 

40 

77. The compound according to claim 75, wherein R 831 represents methoxy and R 832 , R 833 , R 834 , and R 835 represent 
a hydrogen atom, or R 832 represents a bromine atom or methoxy and R 831 , R 833 , R 834 , and R 835 represent a 
hydrogen atom, or R 833 represents a bromine atom, a chlorine atom, a fluorine atom, methyl, methoxy, or nitro 
and R831, r832 > r834 and R 835 represent a hydrogen atom. 

45 

78. The compound according to claim 75, 76, or 77, wherein R 804 and R 805 represent methoxy, 

79. The compound according to claim 75, 76, or 77, wherein R 804 represents meihoxy and R 805 represents C. A alkoxy 
substituted by a saturated or unsaturated five- or six-membered carbocyclic or heterocyclic group. 

50 

80. The compound according to claim 64, wherein X represents N, R 802 represents methyl, and all of R 83 ', R 832 , R 833 , 
R 834 , and R 835 represent a hydrogen atom, or any one of R 831 , R 832 R 833 R 834 , and R 835 represents a group 
other than a hydrogen atom and the remaining groups represent a hydrogen atom. 

55 81. The compound according to claim 80, wherein all of R 331 , R 832 , R 833 , R 834 , and R 835 represent a hydrogen atom, 
or any one of R 831 , R 832 , R 833 , R 834 , and R 835 represents C^g alkyl, -OR 836 , a halogen atom, or nitro and the 
remaining groups represent a hydrogen atom. 
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82. The compound according to claim 80, wherein R 831 represents methoxy and R 832 , R 833 , R 834 , and R 836 represent 
a hydrogen atom, or R 832 represents a bromine atom or methoxy and R 831 , R 833 , R 834 , and R 835 represent a 
hydrogen atom, or R 833 represents a bromine atom, a chlorine atom, a fluorine atom, methyl, methoxy, or nitro 
and R 831 , R 832 , R 834 , and R 835 represent a hydrogen atom. 

5 

83. The compound according to claim 80, 81 , or 82, wherein R 804 and R 805 represent methoxy. 

84. The compound according to claim 80, 81, or 82, wherein R 804 represents methoxy and R 806 represents C^alkoxy 
substituted by a saturated or unsaturated five- or six-membered carbocyclic or heterocyclic group. 

10 

85. The compound according to claim 1, which Is a compound selected from a group of the following compounds, or 
a pharmaceutical!'/ acceptable salt or solvate thereof: 

(17) N-{4-E{6,7-dimeihoxy-4-quinoiyl)oxy]-2-methoxyphenyl}-N'-[(1S)-1 -{4--fkjorophenyf)eihyf]urea; 
15 (74) N44-[(6,7-dimethoxy-4-quinolyl)oxyj-2-methoxyphenyl}-N'-}1-(1,3-ihiazol-2-yl)ethyljurea; 

(75) N44-[(6,7-dimethoxy^K?uino!yl)oxy]-2-methoxyphenyl}-N'-[(1S)-1-(1,3-thiazol-2-yl)ethyl]urea; and 

(76) N-{4-E(6,7-dimethoxy-4-quinoiyl)oxy]-2-meth^ 

86. A pharmaceutical composition comprising a compound according to anyone of claims 1 to 85 or a pharmaceutical^ 
20 acceptable salt or solvate thereof ss sn active ingredient. 

87. The pharmaceutical composition according to claim 86, which is used in the treatment and prevention of a disease 
for which the inhibition of macrophage colony-stimulating factor receptor autophospharylation is effective thera- 
peutically. 

25 

88. The pharmaceutical composition according to claim 87, wherein the disease for which the inhibition of macrophage 
colony-stimulating factor receptor autophosphorylaticn is effective therapeutically is bone metastasis of malignant 
tumors Including breast cancer, prostatic cancer, and lung cancer, multiple myeloma; osteoporosis, Behcet's dis- 
ease; or rheumatoid arthritis. 

30 

89. Use ofa compound according to any one of claims 1 to 85 or a pharmaceutical^ acceptable salt or solvate thereof, 
for the manufacture of an agent used in the treatment and prevention of a disease for which the inhibition of 
macrophage colony-stimulating factor receptor autophosphorylation is effective therapeutically. 

35 90. Use according to claim 89, wherein the disease for which the inhibition of macrophage colony-stimulating factor 
receptor autophosphorylation is effective therapeutically is bone metastasis of malignant tumors including breast 
cancer, prostatic cancer, and lung cancer; multiple myeloma; osteoporosis; Behcet's disease; or rheumatoid ar- 
thritis. 

40 91. A method for treating and preventing a disease for which the inhibition of macrophage colony-stimulating factor 
receptor autophosphorylation is effective therapeutically, said method comprising the step of administering a ther- 
apeutically or prophyiactically effective amount ofa compound according to any one of claims 1 to 85 or a phar- 
maceutical^ acceptable salt or solvate thereof to a mamma!. 

4S 92. The method for treating and preventing according to claim 91, wherein the disease for which the inhibition of 
macrophage colony-stimulating factor receptor autophosphorylation is effective therapeutically is bone metastasis 
of malignant tumors including breast cancer, prostatic cancer, and lung cancer; multiple myeloma; osteoporosis; 
Behcet's disease; or rheumatoid arthritis. 

50 
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